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(54) [fggji©£iM 9f£»«j:^Lse®mm 



(57) QHH 

mm: mum^x-mms «t # ayat w § 

2<ommmm?>m(oimm-by^3t. mm®. 
m-b 3 1 «t ^ t 1 znsnmmm^T 

a 6 cotH^r tjss u »^ 2 nmiDmm^t^ 

* iRg^ g 5 (C <fc r> Tmi£ tl § fc t * lf»R 2 <Dfl 

mmmm^ib'm e. #»j u^/b t itRt set 




mm i ] mmfdmmi<Dmx&z>%m 

r - * ifl»? S©ffi^ tfSiJL, MEx- * fc ct o TSr 

«s s fe tt?ua icst h § wj»t 1 5 m m t , 
m^tzmmsitzistsctmmttz^R 10 

MEiattB-fcr >+Hc <£ o T^i6£J6 6ti§-SBf P*9 t 

me 2 ^^¥ffirtT#fi l tcm&mt % m<m m 20 

lo 

ts^Bn^s^iti^ ensues t 2rtt 
mmm&m.w-mmMzfo'&L, Mmm&m 40 

> ^£MyftfI¥ET$> 5 2 :^ii.f ifii lc Jit 1 % £ 

50 



MM 2 0 0 3 - 210 -1 3 5 
2 

l^ffitM^ SOffi * t fS» L , ^«>£ 46 6 ft § BffSi 

1 2 ft ttstd 2 ^7c¥ffirtT*»sii-r mmw<»&m 
mm^'ib^htimm t 1 SKSSgtsi^&iii 

^at*^ 

MEfij^fSti, 

w&^ttumm i tmm^^^mmmw^ 

fcttfysol-MiH^ ME^BfP^t lfflc^ST?> 

1 2 rttcMta 2 ^Tc^srt-egfUi-r ««^ttto»fiii 
is^ME^fe^p.fi^Bfpit imcmtztmn 

J:tfl/Dfl[^©^i!lSfi©g/J^T**5«'J^I!ijSfi* 

mmmmrn, 

g D 2 J: g/JvgffjjggKW LT^ 16^J6 
Bo 

MEMl^ai-b>-9"(cj;oT^fc^i6bn5-)gBfp E g t 
1 «t^M^ti5*«(E II i l 

:(i?L r T I ' 1? a- t£H IIU 1 mic^.ir^" 

i 2 rttME 2 ^7t¥ffirt c^»j-rsSif«iB©»/jn 
_ r i |i - ] i\ 



f/.i.ifi,*.', 

i lu 1 ". • i I 1 JuSU miEBfF^t 2 

rtt&tfsfio m i ii-j'ii^i'i i 'in zh^m® 

ilfitcft LT^ *£46 SftSftSU U^;bTS5taii(t E 

7 £ 3 Wmi E 2fcct tf ibJ ^MnilJfiScft L T ^ 
» 5 ft S#gU U"We£3ijniIS E 3 © a *>fr £>iffift£ 

^;l/t^ft€ftWf5t§¥^Ktoiifi, fTOftioig 

a*3 < ttfg/j^iii)PiiatD'5^fr5.iK?ft§ / >^< t 
fe s fr**ij»f t 5 c t mm 1 -t § wjrjm i mm ± 

Miait^tb-fey+ftc^oT^^fceft^-^^ t 

fcfct^oft&ttll*, MfB-SBfH t l mc'MMtZ, 

tC2R*5ft5&Mflli#, W£J6e>ft3B#fBt 2ftlc 
t«li*iA,' t 

mm\mm±, 

mmm^tymcx^T^sbm^nz-mm t 

Mfe2^7c¥-ffirt^ttLfc**c4-o^ :. g;«Sl8 
'Ih! ".>,• K 11 »]. i ' 1 I W n 1 . id "itcX'i fT 
(uilO X - Y fflfjl£ X N - Y N ffiH&OffillffilC 
(iHS^StC <t 1 ft 3fr£& X N - Y N mW 



maxilMXNm i n tOM (=XNrna x-XN 
mi n) cDffittfBXmxt, fi>L^HM^«« Y N-tt 
2flR]<t>g*ffiY Nm a x fcg/J^Y Nm intOi( = 
YNmax-YNmi n) 0&»fiiYm x fcOJtT'i&S 
SHSJt (Xmx/Ymx) £8St5«^Jt8W?Ki: 

mmtmm&oM tmu tamm ( x m x / 

Ymx) £5&£i6e>ft5#g[JU^;l,F 1 T*U^;U#giJ 

So 

BulfiM^tb-b>^t <toT : ?i6^i!)P>ft? 1 -^BfH t 
lS£fctiJ£ftSl»ii*fflK MeilSt^lffliffi-tr 

y-cttSLjioi^&B*, tute-SBfK 1 1 mcmtz 
mmmmmt, 

SiMsifiiaS^gt J: o T*i6 e. ft Sftbttli 
20 t!^tt£ft£>ll$tfttr>+t©5^©'>&< tfc iod) 
■IttlU-fe it § iif- * ©Hifet$!£ 

Bo 

30 $lT$fc*i£ZZ£*tfm£tZmmi~9<D^'r 

fc^m 5 ft § Slfa^ffl^TSltc M 1 5 x- 2 ^iH* 
Sit M 1 5 r- 2 ©ramSHlc JSS tufer- 2 ic 
40 7 7"i:, 

m°u v^Lmm l tc n > t° a - ^ Hr^aia® 

[0 0 0 1] 



CO 0 0 2] 

mm&m wm^xrsm sss T'©?ue 

tC«, ¥$&Jx#jl»j£«gfS-^&^G e n e r a 1 
Movement (Wft, G M t ftfStS) fcHftfft 

mcfWi©M*T*t©£v^^ 0K££tr£#lc 
[0 0 0 3] AHfcfS£t3Cfc©$*#&¥Wgttfc 10 
$f§Hf«ae^3 S ft T o ^ „ ma L m £K43 «t rf 

%m Gun, w&tmmtsztf/zfcimmiQW 

fttffl^5ft«nrflHt**t«t#^?.ftT^S„ c© 

ttf-iij-rsc t^*«5tfTgffi/b\ fct^tf ^aet 

«tt3TBB^$ftTl/^ (BPS E 2 0 0 0^1 5[§]£ 
ft • 4ai^S/y#s;^ASIXjfc, p 1 6 5~ 1 6 
8) o uO^Sfii, afr£J/E£fc8?Ul GWft, » 20 
fctffcs) ©#ft&a3leli»v-* 

£ £ o TMI2 v- A a 51* L fcft ©ftfc^a&sa b ft 

[0 0 0 4] 

c^A^L«t3tt«iiiii] wai/fcjfefTS»t 
[coos] sfcAH©aii««s*ffis-rs^TS«ft 

Wtt, t iWW 7- 2 5 0 8 2 2 ttmicffi^ 
[0 0 0 6] If M¥ 7 - 2 5 0 8 2 2 &ffi£MSSn3 40 
fa«It>ttJ;o«[liU &ffl£ft5&?{« 

ti-fc&fcffl^bftTl^ -r%t)-5#BB¥7-2 5 0 
8 2 2 4^|tMS©fitBtt, t'b}ffj©»^tM 

ttusoxs t nsmzn o I l^'ft^t© 50 



tm 2 0 0 3 - 21 0 4 3 5 
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T* h <o . iiilfj^l^ b AH©tt8¥ft&S«fc 

± tf/sfc{i95«eHow»f*ff 3 i: ^ a mss* nth 

[0 0 0 7] *f£0J!©gm, fflmstM-effi^J; 
[0 0 0 8] 

agWit©mi t $ § gf m s rz mmvmMm&t % 

£i&5ftS-£H$|HJt 1 IgfclltfJSftSBfliffifcffi^T 
£ 8©ttl;& JS«F U MfSr— * t J: o TSr£l 

^S©te^tfSgU ST^S/£tt?L^©|llt©#45^ 

tf?L^©i#»TatT'S§„ 

[0 0 0 9] Sr£Mtfc«3US©Ml 
& r- K t *Ktf » r- * »J*?8©«JH6S 

O T 1 5 Mlt BBf « r - * * ffl t ^TifSEft <fc tf 

x.Mm iK^mktsvznmmm* «t / 

S /cttl5fet,©S*©§liW¥iJW^wrt^c &5©T\ ¥ 

wcamw^^^i-r d t # -z? 1 5„ 
[ooio] mtiT-mmmt, tu 

EM^ffi-b^tioT^^bft^-lg^t l 

mimmmm, mm-^mm 1 1 st?gs-r§s. 

^4B?s»^i5t, l^fiSiIS¥S©til*tfS^L, 
B3!E-£B#Bt lSt*i6bft§l^fuHA\ ^fegfe 
6ft5B#H t 2\HlcME2%fi¥mvmifcmZ 

[ooi i] *%B/jt^^a\ f?ifews/ctt?LW©ffi:^ 

fits* /^u#rsi t lfsiaipu ^»:?ft5^.ffi!w 

w^J6bft§[i#pit 2rttgn&-ras«*siSL, m 

ILK©ttS^W%Sf 43 J; ^ ifc,. J 5^S©tH%|iJ 



[ooi2] sfc*?6Wtt, mzT-'-mmmt. w 

EMl^ai-b^lcfc^T^i&^ftens-^ffl t l 

ftm&Ui s n s iifii^ffl i/ \ mm© mmm* > 
mvjKDmmmz, mi-sum t lmcmmm 

znmrs 1 2 rttMta 2 ^^MofMSLkKiiii 
Lffin-r § niaT*s § a-wiKiiMS-f § s^fig 10 

rmmv&Mcfo'&u a^«j»i^£J6bft 

[0 0 13] #Bf!Ma.{f, tf£JIE£fc«:?L!E<D«-o 
^ftSfeSftS^Mt 2rtt2^7n¥ffiO(Bi-ffiffi±ie: 

Ts »f4il*5«ttmM©»g^W*S1!f*J:tf/Sfett 20 
JS&M©£f&£«frf SOT 5 , gJifcWStft&Bffcta 

[0 0 14] Sfc*5BBtt, KHBr-*«»^ati, M 

f'tf^bftWIt 2rtltijfj,E2 v -rfifuh 
5fcDffiB<DSBjifi*BulS5i6^«)e.ft«^Kt IS 30 

^©tu^cjsgu ^tb^tb^mmsmx-^t 

[00 15] iffilgffcttSJBOftL. 

fig^-SBfp^t immni, mnznmmmtf 40 

5J6£J6Sft§B#B§r 2rttc2^Tn¥ffifiT^fi)-r§S 

MmoMwm&mmf>tbfeib<btLm?3t 1 ^kss 

t , gf ftEfc J; if f Li?©?* gffi Mb «fc tf / s 
fcttffife'^-fi'M^I'Jfr-rScr,'- 5; h tI1 iff, 

[00 16] Sfc*RWtt, MfBx-^^W-ma, m 
id ■ >fttfR'>^fcJ;oT^>t&bft5-5£B^t 1 
S ft ffi * ft 5 JttfiM 1/ \ ©Sift HI -fe > 

1^ R«x t- 50 



fcm0E<oS&{&§£\ ME-&M t 1 if fcS&jrrss 

-mmbtimrs 1 2 rttMK 2 ^wn^ft-r 

*6£J6f.ft5#giJ^;UT*fe5il)tD K ftfc&Sjjgffi 

5iltD3©aSfrbliR£ft5'>&< 1 OW±© 
l^owcio T, #8iJU^/Ufc*ft?ftfti£-f «¥ 

£>Sft£ft5'>4< tfe 1 o&±£U^;l/#gr|u Sr£ 
[0 0 17] *BHI3lc:fl£*tf, Sr£¥E£fc«IWE0li> 

[0 0 18] S/c*fgBJ!tt, tufBr-^«ff¥S(i, 15 
IdMfttBir>^tJ;-3T^i6^i6P>ft?,-£^t l 
SKttffl*ft«a«l*ffli,\ tufd»ifcoa«tii-tr> 

-f^febftSHtPtS t 2rttfutd2^ipffirtT-^i)'r 
5&L^Et©»«)i)ajga*fl9ia^i{)£J6e.ft5^H t 1 

j 1 " T . i"r&, in' saw 

f-^^iltoiig!c;W L T 1 ? bftS^giJb^ilyTfe 
§MifiE U «^WtoMa(C^LT^J6S*bftS 

I T ^ feaift b ft 3 # »i ;l/ T? 3o § iniiffi E 3 © 9 b 



54>ft< fcfc 1 oW±*^;P#giJL, JrSHS fctt¥L 
[0 0 19] #58IBfcft*{f, ff^S/cttlLKwa^ 

m^mx-h % gk'immm&mn l , mw trite 

[0 0 2 0] 8NBr-*»Jr?gMJ, 15 

[0 0 2 1 ] *mHcfez.i£ y SfSJIiiSfctiJljeofi^ 
? i6^i6 SttSBflH t 2 rttc 2 ^7t¥ErtT^S) LfcH 

arc** a ^fflffi^isft u n § i-uffifio 

tmiottg^W&llS fc «fc tf /£ fc fi jffij&g©^* 
¥Wrr5©T\ gifcWss&^Brfc-r s c t soffit a 

[0022] zttimii., nmT-zm^mt. m 

•9-*#tf<6g¥ffiT**5 2^X-Y^ffik:fe^5Sr4 
K3;fttt?[^©l^ffil^ tute-SBtPtgr 1 f5!c/fl3f 

fe^i45)ti§B'f|."J t 2rttCfiij,E2^7t¥iTiirt"c^ijLft 
i - II i i ' I- f.i.ft^&i:, 

i: U @mfSfcil5£t§«l£§[ft% Y N Wit LTli. 
fiB© X - Y )*flfit£ X N - Y N &<Offlfffifct$ 



iMXN-YN m% t fe ^ § mmmmmto) x 

NifaflRlOftfcffiX Nm a x fc«/hfl!XNm int«| 
(= X Nm a x -X N m i n ) ©IfiMi'X m x t , S.>b 

{mmmm<DYNmmm±mYNma x tit/he 

YNmi ntOi (=YNmax — YNmin) OffiW 
ffiYmxfcOJtT'SSlKSiit (Xmx/Ymx) fcigg 

S[^a©ai*fC(S«FL, M!B«t (Xmx/Ym 
x) *?i6£J6&4i«#»JU^;l/F lT'U^MfgiJU 

ttz. 

mmtt (Xmx/Ymx) , t%t>?> mw^mm 

[0 0 2 4] Sfc*5HBtt x tWHr-^SH^Stt, 15 
20 tf£#tMS&¥ffiT*fc£ 2^7tTOtC*3tt5iff4MS/c 

ttiLici^fis^, sub-sushi t i memtm 

ir- ^ 01S»*»#r-r 5 1 jSISSPW^ S t 

[0 0 2 5] *5gBjj(C^^(i\ Iff^Kt/ctt?^©!:^ 
30 GEHfc-SISISt lStSISELTffSnsi^fiEBS^ 

[0 0 2 6] S/i*J§Hj!tt, MKr-^?IIS#att, M 
40 iTS^-&5Cfc^«frS„ 

[0027] *%wtfie^{f, a^atfi, ww^s 

t t K-r - * «JWS**'S^ ^ ti§ cd -c\ Wif ? Stc 
<fc § WBflS* 1 1 1 1 ft x. if [IBff t J; 5 g Sf- ^ iR 

t\ ff^w ^ ri ir t f j ia/^fttt 
[0028] 3;ft*^niitt, mm%fcim?mo-mm 



ITS r- £ ©iSmSSic {Sg L , MIEr- * K «fc o T 
Iffii S ft (4 ILMc St tf & 5 tf «iJ»rf § X7 7 7° 

t , $ ft aiLBcis^tf $> § fr<om%%ikm 

©Kf^fc «t mvRmmu Lmm l ft 3 > t° 
a - ? sax d srtg^iEiiffiftT $ « 0 

[0 0 2 9] #5gf!llfc:ft*lf, *r£J/Ei5«fctf3yS©Sa 

o Tiff fflfcfe J; tflLH©#«'#WStfe <fc tf / £ ft (4 85 

C fc £ 3 > tf a - j> tUffS-es ftJ6«7n 

t£a - * t J; 3iW RrtgatEgjItt* jf fflt § c t 
tfT*t3 0 
[0 0 3 0] 

mtmvib *) , 0 2 (40 1 <09f4il«5J:tffl,JlO^fr 
[0 0 3 1 ] *IHto«l6oif4Jl*J:tf?LKoMlfS 

■ 1 #icit»f8ti fciww-*) a, fliRffis 

a, 3 b, 3 c, 3d (#HfiM 

t^TSt) ©^(tbtiSlttiJslH i:, ffi!$tti-tr>-9- 
3(cioT^;£J6btl5-£fl#m lStc^tii^n?. 
Mffl^ffl ^ TS»c It § r- * § 7- * $ 

[0 0 3 2] «tmSB 4 «, m , M2ttmt%3-yh9 

tt, we^frf s ft t x. tf 7 ^ U ; WHoj 

tf bW; 1 /! 2 %F«3S^MtlRSf 5 C ttf T't 5. 3 7 
h 9«PK(4V7 h«©WttSBf?afcnfc¥« 1 I 

mm^n, w«i i ±ttu^b/cS^2tffrp^ 

[ 0 0 3 3] 7 3> 1 0 14, m J 'MlCjtff^tlft 4 ffl 
i s 1 ,J ^ i i I -ii ^~"7 7P4*;©&fi(l 
3 ©4 WcHt 2tlTJM£tl§„ 7n>l 0©Mi2/5 
(RitMi:ti.H5E#S^W7°i 2n£tt, DStt/^7° 
TWl Jti27^(ctuTSME#IIi^ 



( 7) nm 2 0 0 3 - 210 4 3 5 

12 

l 5©±ffi (HiltttE±7b"Wc[Ri9ffi) t, iiMLftfi 

tttai-b >+r 3 tf b n, as^m-tr >+r 3 tj 

tfbjHjfd3 7 h 9tf7n> l 0tcat$ti§„ 
[0 0 3 4] ftfc, H2t^-rJ:5k:, 3 7r-9©¥E 
BSLfcttlgT?, MiH4 0©ai«|ffl-lr>Ht3a, 3 
b, 3c, 3d(4, 3y h9©4PB£5*5JBT?agttP> 
ns 0 »yl 2 tf 3 -y h 9 rttCfflgMitfctf tlftttfi 

10 b^CH2, ^fil©ai^-b>^3 c^CH3, 
fcffiffil OSlttHHr V* 3 d * C H 4 fcifcRc ttf fe 
So '!U.i^,'ii J .'>-ij-3 ^r-7;H 9lcXoX'mm 

ssps tm^wt^snsoT*. ^aiLftaifiitfsij 

[0 0 3 5] SJffl^gp 8 £««b § r- 9 m 5 43 
Xmm^6li, CPU (Central Processing Uni 
t) *«*5v-i'jm:3:>'lfa-*ft2fcj:oT^£ 

a?ftH-fVx7°n'4tt ioT^si^n, saa@s§ 1 

20 6 tf b £Dtb?3 1 It® I Tf- ^ i f IJWIS^ 

[0 0 3 6] tft**SI©«l©^»fSi 1 ttt, jf# 
»ll 7tffttx.«»ill 842K5«fSftTWt5ft 

&<£ftCCD (Charge Coupled Device) T'tS^„ 
t>T^Sn5»KJfii 2 © G M©«£T-^i«M 

30 tmmm 5 0 tf^itbn§ c t t^T£§ 0 s^r- 

^IffflSB 5 0 tatly? 2 OSftr-^*lfilllT S-b 
y-7 L ^-7 , ;l/5 itf^M^n, I«J^nft4f*r-^i4 
^r-7';l/5 2J&aUTSJaig^SP8t4^P.n5 0 C(D 

m?-mmm soicx-^ mm 2 

tT9uttfTt§ 0 

[0037] ii 3 a, i^»Tgs 1 nwmmmfp.t7 

n-y^HTS§o JOaislKl 6lct4, ai^tti-fe>"^3 
40 a, 3 b, 3 c, 3 d , jf fS«H 1 7 fccfctftftf 1 -* 

If fflSt 5 o tf b © tH 7J tf b n§ t i: fe t , tmt 

§ 7- ^ mm s 5 tcfife § mmnmrnn o tf b 
^ffi-s^t «t6^i^-r5«iiii^g2 1 tf p.©m 
^jtf^^bti§o mmmtR^mz ia, sws^spst 

ft t *{f ho*- i: IMf^ttT#W: 

©isa^awiA^Ksns x n xz^zwx t j: < , s ft 

W^WlI TSSPt«ilSftt4?g,f H 7V x7U-rt ^ 
50 [0 0 3 8] SPHhIK l 6 1 (4 , v7g 7 fc <t tf /: -Tr 



U 2 ZA^6n5fci:feK, fc£*fcf3ESKfcg^ 

® 7 t^rtg^ai^-r § 7°u > n 2 3 ffssstis,, 

^t'J 2 2(4, ROM (Read Only Memory) fcJcTJ'RA 
M (Random Access Memory) ^fix.§ 0 ROMlCli, f£ 
»fSS 1 Wmm 1 6 t i o TlMM^iTt § fc 
a©7p?7AffXh7**U RAMlCii, r-*S5g 

[0 0 3 9] $ 2 ©ftg^ WSft *5 <fc tf /$ fc 

ttffi£&©Wfli©s#r-2 1 <*n*^»rgi 1 t «t s * 

W=Wa+Wb+Wc+Wd 
CCf, Wa=Wal-WaO 
Wb=Wb 1-WbO 
Wc =Wc 1 -Wc 0 
Wd=Wd 1 -Wd 0 

[0 0 4 0] H4tt, 37r9©fgBM:L/c¥S[aT$> 

U *©2^mh£fc^T3y h9©*f£|R|#X& 
GX= { (Wa+Wb) /W} 
G Y = { (Wb+Wd) /Wl 
[0 0 4 1 ] C©«KJB2©S&ffiSI (GX, GY) © 

§<= ^*£i&5ft5-£BfllBt i* 

6 0# (i#) MfcU iW5t«HUl2 0M*ttai 
*3fcfcfcfcli&ffiB©Sll*fS?TU l frHT*6 0{@ 

*07cr-*Tft«Mttanr^ 3 ickSifttfillflg 
a, WHE^^'J 2 2tXh7?n5c 
[0 0 4 2] iMMSST'fcSftuffiBH:, f9K2^7c¥ J 

rm^nzmwm i w^-r ^-^h-z?**. 

0 5T*tt, S^B®2 4t^oTtfT^^cfS(flJllg 

2 5 ^istt b n, sbkm 2 ©smjaB©#i&^«£ 

SgT*tSJ:5t«fiE*n5 0 Coa^HiS2 4©ffl|-e 
«, ftWiB©WlS!©^ Sifi©ffitlffig%*t 

0©l£©{uB^S^MI%ttWL2 7tJ;-?T 4 

§„ y . u. ,; 'j ■ jii^ [si-©*^©-?-^ 



SlMi-fe>^3 a~3 dtioT^ft^'MfiJ^S 
11%, W a 0 ~W d 0 T*3i U 3 7 h 9 ±lcfi®K 2 
A^S«LT^S«fitfcnj-§§aiMtii-b>Ht3 a~3 
dt£oT^tl?'ftffiJ2ft§tt^ Wa l~Wd 1 

W8J£ftSfcSyig2©{*S©*fcJ:3!l£, Wa, W 
b, Wc, WdT-S-Tt, »M2©SlWtt, S 
1 (1) fc«fcoT3Rft5fl«. 

- (1) 

* 'W t U M^fafcS Y fill i: U HJjSfc 0 t 

"fSi:, fi>D©fiS (GX, GY) (A, ffifE 2 :&7r;¥ffi 
F"3T*©fiigT*&So 3vh9©ft?£ft©S;£*Lxi: 
U S^(R]tSiS^S^[R]©g$%Ly t-fStt, 

g © x m<Dmm cxtY mmm GYt 
a, a (2) ti«ttfs o) T-^^nso 

• Lx-Lx/2 - (2) 

• Ly-Ly/2 - (3) 

[0 0 4 3] S/tgSBS2 4T*(4, ■ffitC|^oTfe± 

sttt, amsm 7icj;s»^2©wir-^%s 

H\ *Mtttti-b>"9-3 a~3dtJ:5ttdillffiteJ: 

r>m#B© x - y mmm?mm?~m*m 

[0 0 4 4] H5a?L/c<ta^»il2©l J D<iEK©f : - 
«teilf/Sfcfimt©fFfllitffl^5^#GM©1ft 
tttt, fc£*ffVo 1 peBtioTait^-rAat 
<t WgiJ*^»J«l t £ s frgfrfc J; o TSSiJ nj&l t s 

t>ns©T\ s 2 t^-r«si^t^?*ft i ~ 5 to 

i Lfco 
[0 0 4 5] 

[an 



'Hi '0 3 - 210 4 3 5 



m a 


«11 


SS2 


tt®3 


ff§4 








fcltX 


fcitr 


a&itx 


if* &xt, 


USfrSfr 


u&u 


UfcU 


us 


US 


<fcU 


auxuSfr 




ai»t 


aux 


aux 


aux 




UfcU 


UfcU 


ufcu 


UftU 


us 


T-feS^§fr 




mm 




*L 






tr 






LT 


LT 


LTUSfr 


U&U 


.fcU 


UfeU 


US 


US 



S2BHI+X 
USfrgfr 
aUTUS 



•exus 



[0 0 4 7] S 2 *fca*t* D-giffctt, ff^lEfeJ; 

t, * 2 i ~ 5 ©*K*-e©s&ffili* l 

[0048] H6«, immwmikmztircn 30 

'ufiBi5^H^^-r 0 El 6 (a) «, gt2*<0^ftlcD 
iltcfelt^S^igco^IITSSo EI 6 (b) tt, S 

mkt5tt%m>mm<Dm;®?3bz. me (c) a, a 

2 *<D£fr 3 Ci g C T l^T&^T V ^ M£iTf fcfc 
5 WBKJgfc *5 § l>L>ffil©Brti 0 T** -5 o El 6 
(d) fiitfH6 (e) tt, g2^«*ft4fcJ;tf5© 

n-JxI«tD«fitfcft§^tT^n(Da^f5BO^EI 40 

[0 0 4 9] IHBtfj&fe.fcr.ten-gSttiO 

fit 3 C £#'&tvDT\ G MoMflkZ&MtZCttm 

T S ^ T ^ 5 ttfg£ «fc m 'E* litc-D *M*T ^ 3 «SsT< 

ill- <> t '*T W M t X- -= Vcffl 50 



[0 0 5 0] *^10^1<Dr-^^»¥S5t«, £ 

[0051] T-mn^st5<o$s i ©ism Ma 
[0052] fi^uiMS^st £%nmw<Dm 

7 s 1 ' r/I/ElT£>i3, H8tt2^ 

(D<t -5 i. 'Im'.>/j' 2 - Y WiirtTUll U/cpK^, 
[f 8 tC^fJ: o tc> X tt^te d CD'J^K^UEc L/cflAK' 
*©'J^Hffi«Ojft]ife»!lt 5 c £ J: 



17 



[0 0 5 3] 09(4, r - * 5 1 J: 5 £<b&Ki 

I 1 1 UJi-J |t i 

7° a 1 OX^-hT'tt, ^-t'J 2 2fr5S&ffi|l©8» 

n«-?$, § x - y mmm z nx^zmmz „ 

^JESKM^tASftSo Xx77°a 3m /h£t* 

iWicM^x^n/cxMifioiSf (n) tftHRsn 

[0 0 5 4] Xf77"a4m i = 1 
Xr77°a 5Tf4, H'xHx.5^W i #0OXM?ifi 
+ ^f;'iVi');, y t 'i ,'ma, M'MYmitfife 
P.tl§o Xr77°a 6T(4, Hi^gxODliS^ (i + 
1) #B©Xg«fittefcttSY£gfH©«*fiYma, 
R'JMfiYm i ffjRl&SftS. 4*5, CCfii i #g©X 

ssfit ( i + 1 ) mvxmwMtnmmmm, 

[0 0 5 5] Xr77°a 7 7(4, /J^fjffid &Xffi 
ffifilC*5^T*fe/"cYiaffiOil^:«Yma*«fctf«/jN 
lYm i fctJ^T, 'J^fJEM©ffi«d i afc^t 2 
§o RjatSXffiflHBfc, &Xj$KfIfc:*tt5YgH"©* 
d i a = d • i y 2-y 3 I / 

CZT\ d = x 2-x 1 

[0 0 5 8] 01 0 (c) -Tftb^Hl Zfc^tEIHT- 
(4, XffiMIx ncftl>TYEfeffl©S*ffiT?*3S&{& 
■3 4©X-Yffif£ (x 1, y 1) , YlSffi©*/NI 
Tfc«ftfoffill3 5©X-YS»£ (xl, y2) , X* 
S 1 =d ■ I y 3-y 1 | /2 
S2=d- |yl— y4| 
S 3 = d ■ | y 4-y 2 | /2 
d i a = S 1 +S 2 + S 3 

CCT, d = x 2-x 1 

[0 0 5 9] Hi 0 (d) ffttJ^Hl 3C^tEIWP 
i4, X^Sfflx lfcfc^TY£S©g*ffiT*fc5fi&fi![ 
i380X-YlI4(xl, y 1) *5,fctfY&«©« 
'hffiT'fc5fiftffiB3 9©X-Y&ffi* (x 1, y ★ 
d i a = d • | y 1-y 2 |/2 

C C T\ d = x 2 - x 1 

[0 0 6 0] 0 9tK- 3 TX-f'7 7 P a 8T*tt, Wtti^ft 
fc^KHffiid i a4«U 2 2tXh7tS= Xt7 40 
7°a9m l*(l + l)t|««, Xf 7 7° a 1 
om i * s (n-1) fcra-T'$5fr§M)«PJirSft 

K©Xr7 7°fclty 0 *'iM$Sll^t5gT-£5i;£, Xr 
7 7° a 1 1 tltr 0 Xr77°a 1 1 T14, y^'J 2 2fr 
P.^fflLfc/hKI«|ifti*5d i afc^tfJU *©IU*l*ftfe 

[!! 0 fi 1 ] '< ! 

ttlSCT (Computed Tomography) fcft, 10PM Rl (Mag 50 
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*ft*<(Yma*3j;tfft/h<iiYm i tfc<£oTffM£ft§ 

/hEiffl-c ©«#/ < * - d , mm? * * 

->(Cj£CTS«d i atfStSSftSo 
[0 0 5 6] 0 1 O«ffid©/hEffl©JB#/<*->0iJ* 
^fH-e*!J, 111 11401 0 (b) £,SSS*L/c0 
T-fctK 01 2(411 0 (c) *l«g^bfc0T*$ 
*3 , 01 3(401 0 (d) *^ffigSLfcHl?fe5„ 0 
10 (a) (4, Yffifffitfl SfrP, i jSfcgfc-rsEiw 
T?fcD» 01 0 (b) a, YMIfltf 1 j£fr5 2£fc& 
^-rSEHT'*?), 010 (c) 14, YffigffitfZj&fr 

5 2jfit8t{tr«KHi"ea5!j, 010 (d) (4, y&m 

[0057] 010 (a) t^fK^Ttt, /ISSUERS 

©s*4, ^i:^g^n5„ 010 (b) fab-sai 

1 t/T;tEP E §Ti4, Xgffiffix lfc*5l,>TYffiS©«* 
ffi£g>JMI£tf^-T*fc5ljL>{iS3 1 ©X-Yffiffl£ 
(x 1 , y 1 ) , Xffifftx 2tfc^TYSg©g^ffl 
T?ifcSl^ffiR3 2©X-Yg«£ (x2, y2) ftj; 
D' Y S«©g/JMii-efc 4 l&ffil 3 3 © X - Y Jilf^r 
(x 2, y 3) fcfSfct, /Jv4MWKHd i a©ffi» 
(4, a (4) fC^otsRfeP.ni.o 
! - (4) 

*filffix 2t«J^TYl«©«^ffi-efe5l-il^Ct3 6 
©X-Y«f£ (x2, y3) fc<fctfY**©«/M»n? 



tfs 'MHMEfHd 
ioTjR&P.ftSc 



Yj«r (x 2, y 4) tt% 
©S»(4, a (5) ~ (8) (C 



- (5) 
•■• (6) 

- (7) 

- (8) 

★ 2) , xmmx 2 tfc^TY fcg/hffii: 

-5 a^fsa 4 0 © X - Y KI£ ( x 2 , y 
3) 'MMPJKHd i a©ffi»4, S (9) 

- (9) 

netic Resonance Imaging) fcitfl^ifi&^C^o 
T, Mi|^^<ii:»fL/c»il (Sr£J?) 1 7At-3l^ 
T, itfia©cJ;aicLTS^ftffi»^»Lfc|;SM$ 
ifyy^to 01 4 * WI§«!S!!», »KMT*S« 

en, if 4js^5e*5 j; mmmfi t n s S(m©»k 

PVL (IK^^PFieFI'liWt:?,!;) , BUit 7j<fi 
[0 0 6 2] 01 4t7r;ti')t, WlW^H^iU' 

fflf t , i«a»»jiH t ct -d t a b" A* c, ft* s t ©tiw 

(4, g^fJtSf&fr J __ , - 



(11) 

19 

W £ m Xh>0, 1/ *K£© G MlCck<3 

ft&&v/%rzmm<D%mmm% z timmt 
att 3 5 rW *mm e kke lt*j< zt\t^ 

[0 0 6 3] ftft'LHi 4fc3**,fc5fc, #8i]U"WA 
l tt±©fi'L#»Bi«**Li$»r8K i t<fcS^»aS« 

tSfeOtf-SBSfttS. UpLfctfS, Ell 4t^t 

mmt , «a©a«<DS & « l t ^ s 

©?\ ftffl LftW«I¥fl»fc i tf/£ ftttIS«lJ 

m% &x$/z mimmimmzt % c t t x ? 
x, z$kmn&c.*fa±z#zctmm-et£>%£% 20 

[0 0 6 4] 01 5tt, »W»tlt«t5Slil(D#ig 

[0 0 6 5] Xf7^b 1 714, iftHUBT»*iffil$ 
ft tt?LK*WRffl fcft * J: 3 fc n y b 9 fc*&« . 
•y7°b2m aiti8tSr-^*^L#5iiE* 30 

ft i t*fc5$»^fc*3frgfrtf*jwsns. c© 

Wfftt, fti^HMc^TfffrftSo fiJWSStfg 
Xr-y 7°b 3m ll^ffi-tr>-9-3(cj;§ll^tti© 

®Ltcmmnm2 1 tr-*ja»fflg6oss?fctt 

[0 0 6 6] Xf^b4m S«tH-b>-tt3 (C 
H1-CH4) tC^T, l#StcWa2(Dll^lt 

mm^mcx-Drmmm (x i , yd *stg-r 
s. 7-f-y7°b6m i^ffiSrKS^a^^tu 2 2 

Xr-y7°b 8fcit*, W(«6£tfS£-C*5 1^, 
Xr-y7°b 4(CSr 3 Tt([!|tDXT'y7 0 tJitS' 0 
[0 0 6 7] Xr>y7°b 8t?a, **'J 2 2fr5>&L.ffi 50 
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B (X i , Y i ) fcRttiU Xf7^b91ftt, r-* 
jS^S 5 «^L^«ffi«!^-f-IS£ cfc o T t^flffi 
«*iSStSo Xr-y 7°b 1 OTa, ^mSST?fe§S 

^s&ffi^tf, ?46£J6?>ns#siju^;i/T**sisa[A 

f9BMS**'#£T*«fctXTy7'b l l tl*, « 
* g 6(±. HJ*fi#£ J: t> Tg^a 7 fc TOSBHtf IE 

•y7"b i 2tl», «tWS6«, tBWf^tioTS 

S7tJ;§Sm -l©!«^l7-r§o ccx 
Xr'y7°b 4~Xf 'y7°b 1 0£T*©Siftfct, i«SB 

[0 0 6 8] -r'-^^S^S5<D^2©^«-ett, Mi! 
Lft 1 ©fttftffi*n5«S«t*ffll/^TS»E2 0S^ 

fifing -r § m-wiifi*? a h . mmmm^® 

HK 2^^8B©|^-ia±C||MLffl3itSI§lS[T*ife 
1 mmMH-«MWLTKH*ttiU 1 fMiE 1 ^Hf 

i>„ 

[0069] 0 1 6a, i^ttafsawaiwssoMifeis 

tHT?^5 0 Hi 6ttt, fflKEbftHi 4(c*-Tfr£il 

mLittfc&%3%jm£?y7itiTjjito mi 6 
(b) t^tj;^K, mmm*Gt%mms§ 

<D&*mtb<btiZo \ 6 (a) fc^-riati 
mmmm oosKjiam m^fifiaaAM o 

[0070] c©j;9tfl>e^wtEt-est), m& 

Bfigac i o T#s^wsa?*fc «fc tf /s ft amto 

i^*6#BiJU^B 1 tLTfti:x.«'ai5(l O^Jif^a 
6 LTfc < c ttcioT, WK^a 6 

A^*>tc«toT, WacttS^^fccktf'/Sftti 

^i/fiiSB 1 i ot(fi£*n5feoT(4ft<, 
l ft 1 mm fc i tf / £ ft ttts^st iotfo 

[0 0 7 1 ] HI l 7 a, IMSB 1 £<fc3«!8jE©Wl 



\2> 
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m 1 7 <D7n-ft~ h%#S9LMiSUfcSKil«tt« 

-^wa^fc j: of/ s ft tttssao^ffti^a^tfiftt 
ioTiiBTt§-ioS!i^fiB)!-r5„ iii 7ic^T7 

n-^ + -Hi, 01 5K^t7D-^ + -hCa<H 

[0072] xf77c9m T-mmm5<Dm 
xr77°c i om »SteST-$a«-o<aBass[A<, 

c 4~Xr'y7°c 1 OfTQftmi, It&ffSl 1 
[0 0 7 3] T-5?S»^g5 0S3^H«-eii, wa> 

V i =/" { (X t + t 1-X t 

[0075] ftc^swafisiku:, fcfc*.tf?fc£i& 

6ftS3*fi!HHS£ l mm/ s e c T*E#L, 1 #fcfc 1 

#ffl*&to5 6 o@^s$n§»L#iiiSfiv i t\ m 

--afiE#rt KM* 5ft*fHW § c £ lc J: o T;RJ6 3 

[0 0 7 6] Hi 8&, ^WjiM^g^O^J^^ 
■THTSSo HI 8tcti, fu$L/cHl 4tcf;t#ffiE 

#i-i o*<fctfi 6<o»sijejco^T, s^fiaa* 

ififllLfclS«*#y77fl:LTS-r. 118 (b) Ktt, 

ftC^naUtV i 14, JIfiO- 1 mm/# 
(s) OKiMBHIcjIf^lSaRTil't'UTir^cfcjWBft 

5M„ -mi 8 (a) K^Ti^tCiEt&fffi^ 

^i o©s»iiT?tt, s<L«isv i a, jsso~i 

mm/9 (s) ©E#eBT*ft*©g8£^tttft£ 

< , $ ftiig^iiv ^mm icm^^x^bx^ 

[0 0 7 7] d©J:5tttg^WtiE«T-*t), 85££ 
©4^S»Jl©GMtCj:5a^iiafiV i (i, St* 

%s^i3<ttf/s/'cttS5«iio#^%^»fr5 c 

ffifc£l»r;*ft3„ L/itfoT, ^A#BIU^;UC 1 tb 
XTctkimm 5£Wfr^S6fciS£LTfc< c tic 
i-^T tijtff F i y *}tn%mtokMi 

m\ W£©i£fiE^iEHtfc^T#giJt^;l/C l 

?5j:tf /s/cii .i /< Hiir r -r^ - tAMffita 



#1312 0 0 
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.1 i ii, [ , f ^i)#.CftfJ»MV i * 

i #stc«ia . t i _ j it mmm 
mm^mthincmi, m&^nm&mmx 
mznzmmmmmmwmoiT-zmxh 

(So 

[oo 7 4] s^aiitv i a, mxdicbxmw 
c fc*'i?£a. i ©stM^fia^^Sf § i #k 

Off m©H» t tfeitsa^fiti (X i , Y i ) ^afgij 

10 H^iCg^TB^fui (Xt, Yt) tt%t, 
loffigiSSi»^JT*$S^Mt 1 ^©a&ffiRtt (Xt 

+ 1 1 , y t + 1 1 ) TgjftSo cot* m&wa. 

(X t , Y t ) frSISH t 1 JSaa<Dl-uffifi (X t + 

t i , y t + 1 i ) ^©s^uiifiv i a, #s ( i 

0) tJ:t>T*»6n«. 4;&*5Hi©JBjB?tt, suizE 

V i *l#^/cD©lfi75Ri6§tI^, 3 (1 0) <D» 

) ' + (Y t + t 1 -Y t) '} /t 1 

- (10) 

[0 0 7 8] Hi 9(i, ^KrSl l fciSSfUSoWg 

^wa**«ttf/sfcttiSijiiio^iii*»iiaftfitRt 
hi 9<D7u-^-^-hmmbttMbmmmnm 
z-ox&mz-mmmmmzo hi 9k*T7 

p-*+-Mi, Hi 5t^t7o-f-+-htafla 

30 l, ®--(DmftmtzTv7°ic-D^xiimmzmt 

[0 0 7 9] Xr-y7°d9T1i, x-*StJS?K5©a 

mmmmm®ic£oxmmmmv \ mm 

So Xr-y7°d 1 0?(i, ^BigggaiSS^aKJ:o 

xmu m%.m<Dm&&mmm-Zo xt 
•y-fA 1 im im^T'£§#«)igas!(*\ 

40 ~X-f7/d 1 1 $T©ftmi, I»fSll©SiJW^ 

W8tHt35«yiiaBi 6tJ;oTllfi?h5. 

[0080] T-mwm5(D%4mmxi^ 15a 
mzmrmmamm t , s^fii^*^® 
mc2i^wmx^mtMimryoimm)it\i \ * 

! 1 • _l 1 _ I I 1 j Ul 

Sv i W]fiff r . r f " - \ t « r 

50 iiffiV i «g±filT*)§ifi KMIlWlK niaxS.il L 



[0 0 8 1 ] ViS^ftigfiV a v e tt, Mi£Lfc.t&$ 

60 

Va v e = S Vi/60 
i=l 

mm^mmGMic&zmhmmtMv i a, i 

i'ot, i #fs©fi^©¥i^»i£i£ v a v e *f?tn l 
fc«^, jE^&aa»reo¥^gi(iisav a v e a, n« 
z^tmmm^mmm&v a v e tit^-cMc^ 

^•5*SHff»SftS©T\ ¥^W?ifiV a v e tio 

xn, micm^t^mMn^-immmav a v e 

[0 0 8 4] LfcibT, ^»Sfc5ft3iI{M*#ffl| 20 
avetf, #gijU^;l/D 1 W±T*&S*>S)M:J:oT, 

[oo8 5] 82 0a, mmm 1 t £a«a©ffi£ 

iSgVa v etci^Tlt»f-rS»^KJH^-S7a-x 30 
•v-bt?fe§ 0 02O©7n-^~b£#flsxiu)$L 

S&4)¥£816g£V a v e t AoTWrtS-JlOil 
ff*K«t«. H2 0t^t7n-f-+-M4, 1 1 9 

[0 0 8 6] Xf77"e 1 Ot'tt, T-28^g5© 




— f r =v r { (X t + t 1 -X t ) 
60 

« a v e =2 ai/6 0 



[0091] ij«m ufci ^ Kmywic0u*& >) . % 

o T\ 1 frRB© §,l>© f-Kj^f jfipiSg ff a v e £Sdl 50 
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* (1 1) (dckoTSiibtlSo 
[0 0 8 2] 
C*l] 



- (11) 



W£ft5„ CCWv^e 4~Xx 'V7°e 1 1 f 7?© 

s&fm, ,t»T%i i mm*®s£Mt>zmm 1 

[0 0 8 7] *f£«m fi^MIVavelcAo 

f ij iff f a t o ^ r imbj! l /c it n t, , t ■ - * isijf ^ g 

5 tioTSWStlSg^ftjiaVin a x S/cttg'h 

T*#S„ ££, f^HSafiVave, B±$I)iiJgV 
ma xfcitfft/J^ijiifiVm i n©?-£frbSR£ft 

5 ^-rn^ 2 o©iifi©ffl^ t i o t*ij»t l t t & 
[0088] T~mm®5<D%5mm*\ts wm 

Hfc 2^7t¥ffirtT#I)-rSl/Mil©WpJISa i 

£ i #Sti«^Y«.«i#S!i!raiSgSI»¥at, mm 

mxm&®w^®miucfo&u 1 #w£*5tt5t& 

mhum&a i ©¥i3ffiT£3¥£j»njafia a v e 

s w^iiMifipji m s^mp&s « 

i a rn a x *i <fc tfl£# 

WiJOilfia i ©«/hfiTfe§l/h»P31fi am i n* 

[0 0 8 9] S^MPiiga itt, it; (1 2) t«to 
T*i6bti, ¥£J»niIjta avett, S(13) £ 

[0 0 9 0] 
C«2] 

- (12) 
z + (Yt+t 1— Yt) 2 ) 

- (13) 



ii^i:i^i^^#6n§©^ -mm\hm& a a v 

e t X -3 Tttgfm^IUfeJ; tf'/t fcttSMS©W*« 



(14) 
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[0092] Lfctfo-c, ^tbfetbznuQmmn 

Saavetf, #9JU"W/E 1 W±TSSfr5frfcJ:o 

Mffl i it i i if / s f C tt mmc iot 

M&ga a v eK£?TmtZWlft1tm?Z7U- 
"f-^-YXtb^o 12 1 <D7u-^^-Y*mikLmm 

zm&vmmmmma a vetAoTittfts-i 

[0 0 9 4] Xf7^f9T*(i, X-2&»m&5<D! 

WtSo Xr7 7°f 1 0 TB, S^»}iS^»lg* 20 
fcJSSU »LMD¥^MPaga a ve«It§ c 

a v ^^fe^nS^ijU^T^SiOlfifflE 

ccwf^^f4~xfy^f 1 1 txvmmt, % 
mm i ownas» 8 \m^vmm 1 6 1 j o t 

[0 0 9 5] *jBttTfi, ¥^KtaJIga a v etc «t 

WJKI-Sffilfc^TKIBLfcltnHfe, r-*8S*? 30 
J£5 C J^T^I^nSiWMljiKa m a x S/ctt 

CWTt«„ TOWOiSfia a v e, 

a m a x *5«k tfE/J^SiXljig «minO« 

u? ? n « v ^t" ftfr 2 o©M§fi©ffli^(c <fc ? t 

! PJBfLTfefi<, S5fc30©ini£iSt^T*ffl^T*![ 
[0 0 9 6] T~*8S¥S5©3l6©!iJ$m tui£ 

Lfc i mim^nmmmm^xm { jiz<Dm>b 
mmmtmmmmmt, mmmmn^m 40 

iBH^Sti, R A Mftiffr - • \- e ^ * U T'fc 0 , 

[0097] a^fflWRffiEtt^aA^Rtiisnsa^ 
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7 f-t «t o T«ff BSS^lc«»*T^-r 5 C fc £ 

iot, sfejaaiuKi 6tSM?n§7°u>^2 3t 

[0 0 9 8] !pj»f^g6t <t5tt»Hcfc»5SfifOt 

[0 0 9 9] 12 2ttiE«S:9r411## 1 0©}»5© 
*§1 6<DS»lOS[^0-e*5„ 12 2t^-r<tatiE 

mm tLxmfetnzmmtz L#m& 

[0 10 0] T-*B*#g5©fg7 0!lBa"ett, ffi$ 
Lit 1 fW£fcfl£ftSllffi*ffl^Tl^!S2 0l& 

ttn*«wr § mmsmm t . i£«»df^s 

£ohj*[c^l, mmmmrdzmtu mam 
mnmrdix- y mmcmznmwmmm. 

OX«i^lRl©S^ffiXmaxtfi/JvfilXmi nt©g 
(=Xmax-Xmi n) OJ6WfflXm x i: N ftfrffifi 
»»ll»OY«l73lRl©*^fflYina x t^/J^iYm i n 
t©S (=Yma x-Ym i n) Y m x t (Dtt 

-ehmmtt (xmx/Ymx) mwtmmttm 

[0 10 1] UCFfcmm (Xmx/Ymx) ©^g^ 
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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
diagnostic apparatus for the neonate and the 
infant capable of determining absence/presence 
of neurological abnormality and/or muscular 
disease of the neonate and the infant in a simple 
constitution. 

SOLUTION: This diagnostic apparatus comprises 
a plurality of weight detection sensors 3 
detecting the weight of the infant to be 
examined 2 in spine position and/or prone 
position, data calculation means 5 calculating 
data related to the weight using the weight 
value detected by the weight detecting sensors 
3 for every second, determination means 6 
responding to the output of the data calculation 
means 5 and determining whether or not there 
is abnormality in the infant 2 based on the data, 
and display means 7 responding to the output 
of the determination means 6 and displaying 
the presence/absence of the abnormality of the 
subject infant 2. The determination means 6 determines the presence/absence of the 
abnormality of the infant 2 by comparing, for example, a gravitational center moving area 
of the subject infant 2 calculated by the data calculation means 5 with a predetermined 
discrimination level. 
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1. This document, has been translated by computer. So the translation may not reflect the 
original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more weight detection sensors which detect the weight of the newborn infant 
whom at least turning up has in the condition of the prone position, or a suckling, A data 
operation means to calculate the data about weight using the weight value which is 
beforehand defined by the weight detection sensor and which is detected for tevery fixed 
time amount, Diagnostic equipment of the newborn infant who answers the output of a data 
operation means and is characterized by including a decision means to judge whether a 
newborn infant or a suckling has abnormalities, and a display means to answer the output of 
a decision means and to display the existence of the abnormalities of a newborn infant or a 
suckling with said data, and a suckling. 

[Claim 2] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means. A 
center-of-gravity location operation means to calculate the center-of-gravity location of 
the newborn infant in the two-dimensional flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a suckling for said tevery fixed 
time amount, The center-of-gravity location which answers the output of a center-of-gravity 
location operation means, and is called for for said tevery fixed time amount A center-of- 
gravity migration area operation means to calculate the area which moved in said two- 
dimensional flat surface into the time amount t2 defined beforehand is included. Said 
decision means Diagnostic equipment of the newborn infant according to claim 1 who answers 
the output of a center-of-gravity migration area operation means, does level discrimination 
in the area Al which is the discrimination level which can define a center-of-gravity 
migration area beforehand, and is characterized by judging whether a newborn infant or a 
suckling has abnormalities, and a suckling. 

[Claim 3] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means. A 
center-of-gravity location operation means to calculate the center-of-gravity location of 
the newborn infant in the two-dimensional flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a suckling for said tevery fixed 
time amount, The center-of-gravity location which answers the output of a center-of-gravity 
location operation means, and is called for for said tevery fixed time amount A center-of- 
gravity location frequency operation means to calculate the center-of-gravity location 
frequency which is a count which appears repeatedly on the same coordinate of said two- 
dimensional flat surface in the time amount t2 defined beforehand is included. Said decision 
means Diagnostic equipment of the newborn infant according to claim 1 who answers the output 
of a center-of-gravity location frequency operation means, does level discrimination in the 
frequency Bl which is the discrimination level which can define center-of-gravity location 
frequency beforehand, and is characterized by judging whether a newborn infant or a suckling 
has abnormalities, and a suckling. 

[Claim 4] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means. A 
center-of-gravity location operation means to calculate the center-of-gravity location of 
the newborn infant in the two-dimensional flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a stickling for said tevery fixed 
time amount, A center-of-gravity passing speed operation means to calculate the passing 
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time amount t2 which answers the output of a center-of-gravity location operation means, and 
is defined beforehand for said tevery time amount defined beforehand, Answer the output of a 
center of-gravity passing speed operation means, and a passing speed frequency operation 
means to calculate the passing speed frequency which is the number of data of the center-of- 
gravity passing speed for every speed range classified at intervals of the rate defined 
beforehand is included. Said decision means is the diagnostic equipment of the newborn 
infant according to claim 1 who answers the output of a passing speed frequency operation 
means, does level discrimination in the frequency CI which is the discrimination level which 
can define passing speed frequency beforehand, and is characterized by judging whether a 
newborn infant or a suckling has abnormalities, and a suckling. 

[Claim 5] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means. A 
center-of-gravity location operation means to calculate the center-of-gravity location of 
the newborn infant in the two-dimensional flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a suckling for said tevery fixed 
time amount, A center-of-gravity passing speed operation means to calculate the passing 
speed of the center-of-gravity location moved in said two-dimensional flat surface into the 
time amount t2 which answers the output of a center-of-gravity location operation means, and 
is defined beforehand for said tevery time amount defined beforehand, The average passing 
speed which is the average of the passing speed of the center-of-gravity [ answer the output 
of a center-of-gravity passing speed operation means, and ] location within said time amount 
t2, A passing speed data operation means to calculate the minimum passing speed which is the 
minimum value of the maximum passing speed which is the maximum of the passing speed of a 
center-of-gravity location, and the passing speed of a center-of-gravity location is 
included. Said decision means The output of a passing speed data operation means is 
answered. With at least one or more discrimination level chosen from from among the rates D3 
which are the discrimination level beforehand defined to the rate Dl which is the 
discrimination level beforehand defined to average passing speed, the rate D2 which is the 
discrimination level beforehand defined to the maximum passing speed, and the minimum 
passing speed Diagnostic equipment of the newborn infant according to claim 1 who does level 
discrimination or more of the at least one chosen from from among the average passing speed 
corresponding to discrimination level, the maximum passing speed, and the minimum passing 
speed, respectively, and is characterized by judging whether a newborn infant or a suckling 
has abnormalities, and a suckling. 

[Claim 6] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means. A 
center-of-gravity location operation means to calculate the center-of-gravity location of 
the newborn infant in the two-dimensional flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a suckling for said tevery fixed 
time amount, A center-of-gravity migration acceleration operation means to calculate the 
migration acceleration of the center-of-gravity location moved in said two-dimensional flat 
surface into the time amount t2 which answers the output of a center-of-gravity location 
operation means, and is defined beforehand for said tevery time amount defined beforehand, 
The average migration acceleration which is the average of the migration acceleration of the 
center-of-gravity [ answer the output of a center-of-gravity migration acceleration 
operation means, and ] location within said time amount t2, A migration acceleration data 
operation means to calculate the minimum migration acceleration which is the minimum value 
of the maximum migration acceleration which is the maximum of the migration acceleration of 
a center-of-gravity location, and the migration acceleration of a center-of-gravity location 
is included. Said decision means The output of a migration acceleration data operation means 
is answered. As opposed to the acceleration El and the maximum migration acceleration which 
are the discrimination level beforehand defined to average migration acceleration With at 
least one or more discrimination level chosen from from among the acceleration E3 which is 
the discrimination level beforehand defined to the acceleration E2 and the minimum migration 
acceleration which are the discrimination level defined beforehand Diagnostic equipment of 
the newborn infant according to claim 1 who does level discrimination or more of the at 
least one chosen from from among the average migration acceleration corresponding to 
discrimination level, the maximum migration acceleration, and the minimum migration 
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acceleration, respectively, and is characterized by judging whether a newborn infant or a 
suckling has abnormalities, and a suckling. 

[Claim 7] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means, A 
center-of-gravity location operation means to calculate the center-of-gravi ty location of 
the newborn infant in the two-dimensional flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a suckling for said tevery fixed 
time amount, The center-of-gravi ty location which answers the output of a center-of-gravity 
location operation means, and is called for for said tevery fixed time amount A center-of- 
gravity location spraying storage means to memorize each coordinate value which is the track 
record which moved in said two-dimensional flat surface into the time amount t2 defined 
beforehand is included. Said decision means Diagnostic equipment of the newborn infant 
according to claim 1 characterized by judging whether a newborn infant or a suckling has 
abnormalities based on the spraying condition of each coordinate value of the center-of- 
gravity location read from a center-of-gravity location spraying storage means, and a 
suckling. 

[Claim 8] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means. A 
center-of-gravity location operation means to calculate the center-of-gravity location of 
the newborn infant in the two-dimensional X-Y flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a suckling for said tevery fixed 
time amount, A recursion operation means to calculate a regression line based on the track 
record which the center-of-gravity location which answers the output of a center-of-gravity 
location operation means, and is called for for said tevery fixed time amount moved in said 
two-dimensional flat surface into the time amount t2 defined beforehand, A coordinate 
transformation means to answer the output of a recursion operation means, to set new XN 
shaft as a regression line, and to change X-Y coordinate value of a center-of-gravity 
location into the coordinate value of XN-YN system of coordinates by setting new YN shaft as 
the shaft which intersects perpendicularly with a regression line, The maximum XNmax of XN 
shaft orientations of the center-of-gravity impaction efficiency track record in the new XN- 
YN system of coordinates changed by the coordinate transformation means, and the absolute 
value Xmx of a difference (=XNmax-XNmin) with the minimum value XNmin, An aspect ratio 
operation means to calculate the aspect ratio (Xmx/Ymx) which is a ratio of the maximum 
YNmax of YN shaft orientations of a center-of-gravity impaction efficiency track record and 
the absolute value Ymx of a difference (= YNmax-YNmin) with the minimum value YNmin is 
included. Said decision means is the diagnostic equipment of the newborn infant according to 
claim 1 who answers the output of an aspect ratio operation means, does level discrimination 
on the discrimination level Fl which can define said aspect ratio (Xmx/Ymx) beforehand, and 
is characterized by judging whether a newborn infant or a suckling has abnormalities, and a 
suckling. 

[Claim 9] The weight value which is beforehand defined by said weight detection sensor and 
which is detected for tevery fixed time amount is used for said data operation means. A 
center-of-gravity location operation means to calculate the center-of-gravity location of 
the newborn infant in the two-dimensional flat surface which is a virtual flat surface 
containing said two or more weight detection sensors, or a suckling for said tevery fixed 
time amount, A frequency analysis means to analyze the frequency of the weight data in the 
center-of-gravity location called for by the center-of-gravity location operation means or 
at least one weight detection sensor installation location in the weight detection sensor 
formed is included. [ two or more ] Said decision means is the diagnostic equipment of the 
newborn infant according to claim 1 characterized by judging whether a newborn infant or a 
suckling has abnormalities by answering the output of a frequency analysis means based on a 
frequency analysis result, and a suckling. 

[Claim 10] Said data operation means is the diagnostic equipment of the newborn infant 
according to claim 1 to 9 characterized by outputting the result of an operation of said 
data, and giving and displaying it on said display means, and a suckling. 
[Claim 11] The step which detects the weight of the newborn infant whom at least turning up 
has in the condition of the prone position, or a suckling by two or more weight detection 
sensors, The step which calculates the data about weight using the weight value which is 
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beforehand defined by the weight detection sensor, and which is detected for tevery fixed 
time amount, The step which answers the result of an operation of the data about weight, and 
judges whether a newborn infant or a suckling has abnormalities with said data, The record 
medium which recorded diagnostic program and diagnostic program of the newborn infant for 
milking » computer perform the step which displays the decision result of whether a newborn 
infant or a suckling has abnormalities with a display means, and a suckling and in which 
compi.il er read i s possible. 



[Translation done. ] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the diagnostic equipment of the newborn 
infant who diagnoses the existence of the neurological abnormalities by which have been 
generated in a newborn infant or a suckling, and/or the myonosus, and a suckling 
[0002] 

[Description of the Prior Art] General which a newborn infant and the suckling to about 
after-the-birth 6 month cannot understand to be a simple reflex movement The autonomic 
movement called Movement (it is henceforth called GM for short) occurs. Especially this GM 
is movement produced to the whole body with which a newborn infant and a suckling contain 
the limbs in the condition like turning up when in a good mood, and is considered to reflect 
the dynamic of a cranial nerve system and a musculoskeletal system. 

[0003] After a clear symptom appears the neurological abnormalities and/or myonosus which 
symptoms have developed to human being, since an effective therapy cannot be performed, 
early detection early treatment is then desired. GM, the newborn infant who mentioned above, 
and a suckling, is considered to have possibility of being used for evaluation of 
neurological abnormalities and/or the myonosus. Based on such a viewpoint, the advanced 
technology which tries to measure quantitatively GM, a newborn infant and a suckling, is 
indicated by Taga and others (the BPSE 2000 15th living body and physiology engineering 
symposium collected works, pl65~168). Two or more markers are stuck on each part of the body 
of a newborn infant or a suckling (it may be henceforth named a subject child generically) , 
and this advanced technology photos only the light reflected from said marker over the time 
amount which was able to be defined beforehand with photography equipment equipped with a 
specific stroboscope and a specific filter, and asks for the locus of movement of a subject 
child. 
[0004] 

[Problem (s) to be Solved by the Invention] There are the following problems in the advanced 
technology mentioned above. In order to ask for a subject child's movement locus, there is a 
problem that large-scale equipment must be prepared so that photography equipment and image 
analysis equipment equipped with two or more [ at least ] cameras, a stroboscope, and a 
filter may be needed. Moreover, since the marker who stuck on the subject child is photoed 
with a camera and the locus is caught, there is a problem of producing the case where the 
image of the marker who is data suffers a loss depending on the condition of movement of a 
subject child. 

[0005] Moreover, there is a center-of-gravity rocking meter indicated by for example, the 
JP, 7-250822, A official report besides the iochnique which ihotos the marker who stuck on 
each part of the body mentioned above in the ao'wancetf technology which grasps human being's 
movement condition. 

[0006] The center-of-gravity rocking meter indicated by the JP, 7-250822, A official report 
asks for the locus of the center-of-gravity migration within the time amount which detects 
the load which is the weight of the test subject in a standing position posture by two or 
more load sensors, calculates a test subject's center-of-gravity location using each load 
detected, and is defined beforehand. This center-of-gravity rocking meter is used, in order 
that the intention which is mainly going to control a test subject's center-of-gravity 
fluctuation may be compared with the locus of actual center-of-gravity fluctuation and the 
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lost subject itself and a medical practitioner may grasp the recovery condition of a motor 
function. That is, the technique of an indication in a JP, 7-250822, A official report cannot 
only carry out visual observation of the Locus of center-of-gravi ty rocking, cannot ask 
agreement nature with a test subject's intention, and cannot find out the technical thought 
of making a judgment of human being's neurological abnormalities and/or the myonosus from a 
movement condition there. 

[0007] The purpose of this invention is to offer the diagnostic equipment of the newborn 
infant who can judge the existence of the neurological abnormalities in a newborn infant and 
a suckling, and/or the myonosus with an easy configuration, and a suckling. 
[0008] 

[Means for Solving the Problem] Two or more weight detection sensors which detect the weight 
of the newborn infant to whom this invention has at least turning up in the condition of the 
prone position, or a suckling, A data operation means to calculate the data about weight 
using the weight value which is beforehand defined by the weight detection sensor and which 
is detected for tevery fixed time amount, It is the diagnostic equipment of the newborn 
infant who answers the output of a data operation means and is characterized by including a 
decision means to judge whether a newborn infant or a suckling has abnormalities, and a 
display means to answer the output of a decision means and to display the existence of the 
abnormalities of a newborn infant or a suckling with said data, and a suckling. 
[0009] If this invention is followed, the weight detection sensor which detects the weight 
of a newborn infant or a suckling, and a data operation means to calculate the data about 
weight using the weight value detected by the weight detection sensor will be established, 
it will judge whether based on the result of an operation of a data operation means, a 
decision means has abnormalities to a newborn infant or a suckling, and a decision result 
will be displayed on a display means. Thus, the existence of the neurological abnormalities 
of a newborn infant and a suckling and/or the myonosus is judged using the data about the 
weight which is stabilized certainly and can be extracted with the equipment of a simple 
configuration, and it becomes possible to display a decision result. Therefore, since 
objective decision of the existence of the neurological abnormalities in the stage soon 
after after the birth and/or the myonosus is attained, a therapy effective for an early 
stage can be performed. 

[0010] Moreover, the weight value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed time 
amount is used for this invention. A center-of-gravi ty location operation means to calculate 
the center-of-gravi ty location of the newborn infant in the two-dimensional flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, The center-of-gravity location which answers the 
output of a center-of-gravity location operation means, and is called for for said tevery 
fixed time amount A center-of-gravity migration area operation means to calculate the area 
which moved in said two-dimensional flat surface into the time amount t2 defined beforehand 
is included. Said decision means The output of a center-of-gravity migration area operation 
means is answered, level discrimination is carried out in the area Al which is the 
discrimination level which can define a center-of-gravity migration area beforehand, and it 
is characterized by judging whether a newborn infant or a suckling has abnormalities. 
[0011] If this Invention is followed, the area which moves the center-of-gravity location of 
a newborn infant or a suckling into the time amount t2 as which the center-of-gravity 
location which calculates for tevery fixed time amount, and is calculated is deter: v- ned 
beforehand is calculated, and since the existence of the neurological abnormal i tie: . of a 
newborn infant and a suckling and/or the myonosus is judged based on the size of the 
calculated center-of-gravity migration area, it will become possible to carry out s; exact, 
diagnosis easily. 

[0012] Moreover, the weight, value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed time 
amount is used for this invention. A center-of-gravity location operation means to calculate 
the center-of-gravity location of the newborn infant in the two-dimensional flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, The center-of-gravity location which answers the 
output of a center-of-gravity location operation means, and is called for for said tevery 
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fixed time amount. A center-of -gravity location frequency operation means to calculate the 
con ter-o f-gravity location frequency which is a count which appears repeatedly on the same 
coordinate of said two-dimensional flat surface in the time amount t.2 defined beforehand is 
included. Said decision means The output of a center-o f-gravity location frequency operation 
means is answered, level discrimination is carried out in the frequency Bl which is the 
discrimination level which can define center-of -gravity location frequency beforehand, and 
it is characterized by judging whether a newborn infant or a suckling has abnormalities. 
[0013] If this invention is followed, the center-of-gravity location of a newborn infant or 
a suckling will be calculated for tevery fixed time amount. The center-of-gravity location 
frequency which is a count which appears repeatedly on the same coordinate of a two- 
dimensional flat surface in the time amount t2 as which the center-of-gravity location to 
calculate is determined beforehand is calculated. Since the existence of the neurological 
abnormalities of a newborn infant and a suckling and/or the myonosus is judged based on the 
coordinate of a center-of-gravity location and the size of center-of-gravity location 
frequency which were calculated, it becomes possible to carry out an exact diagnosis easily. 

[0014] Moreover, the weight value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed time 
amount is used for this invention. A center-of-gravity location operation means to calculate 
the center-of-gravity location of the newborn infant in the two-dimensional flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, A center-of-gravity passing speed operation 
means to calculate the passing speed of the center-of-gravity location moved in said two- 
dimensional flat surface into the time amount t2 which answers the output of a center-of- 
gravity location operation means, and is defined beforehand for said tevery time amount 
defined beforehand, Answer the output of a center-of-gravity passing speed operation means, 
and a passing speed frequency operation means to calculate the passing speed frequency which 
is the number of data of the center-of-gravity passing speed for every speed range 
classified at intervals of the rate defined beforehand is included. Said decision means 
answers the output of a passing speed frequency operation means, carries out level 
discrimination in the frequency CI which is the discrimination level which can define 
passing speed frequency beforehand, and is characterized by judging whether a newborn infant 
or a suckling has abnormalities. 

[0015] If this invention is followed, the center-of-gravity location of a newborn infant or 
a suckling will be calculated for tevery fixed time amount. The passing speed of the center- 
of-gravity location moved in a two-dimensional flat surface into the time amount t2 as which 
the center-of-gravity location to calculate is determined beforehand is calculated for said 
tevery time amount defined beforehand. Since the existence of the neurological abnormalities 
of a newborn infant and a suckling and/or the myonosus is judged based on the size and 
distribution of the calculated center-of-gravity passing speed, it becomes possible to carry 
out an exact diagnosis easily. 

[0016] Moreover, the weight value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed time 
amount is used for this invention. A center-of-gravity location operation means to calculate 
the center-of-gravity location of the newborn infant in the two-dimensional flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, A center-of-gravity passing speed operation 
means to calculate the passing speed of the center-of-gravity location moved in said two- 
dimensional flat surface into the time amount t2 which answers the output of a center-of- 
gravity location operation means, and is defined beforehand for said tevery time amount 
defined beforehand, The average passing speed which is the average of the passing speed of 
the center-of-gravity [ answer the output of a center-of-gravity passing speed operation 
means, and ] location within said time amount t2, A passing speed data operation means to 
calculate the minimum passing speed which is the minimum value of the maximum passing speed 
which is the maximum of the passing speed of a center-of-gravity location, and the passing 
speed of a center-of-gravity location is included. Said decision means The output of a 
passing speed data operation means is answered. With at least one or more discrimination 
level chosen from from among the rates D3 which are the discrimination level beforehand 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/03/27 



JP.2003-210435.A [DETAILED DESCRIPTION] 



4/22 'N—v 



defined to the rate 1)1 which is the discrimination level beforehand defined to average 
passing speed, the rate D2 which is the discrimination level beforehand defined to the 
maximum passing speed, and the minimum passing speed Level discrimination or more of the at. 
least one chosen from from among the average passing speed corresponding to discrimination 
level, the maximum passing speed, and the minimum passing speed, respectively is carried 
out, and it is characterized by judging whether a newborn infant or a suckling has 
abnormalities. 

[0017] If this invention is followed, the center-of-gravity location of a newborn infant or 
a suckling will be calculated for tevery fixed time amount. The average passing speed which 
is the average of the passing speed of the center-of-gravity location moved in a two- 
dimensional flat surface into the time amount t2 as which the center-of-gravity location to 
calculate is determined beforehand, The minimum passing speed which is the minimum value of 
the maximum passing speed which is the maximum of passing speed, and passing speed is 
calculated. Since the existence of the neurological abnormalities of a newborn infant and a 
suckling and/or the myonosus is judged based on the size of at least one or more passing 
speed chosen from from among the calculated average passing speed, the maximum passing 
speed, and the minimum passing speed, it becomes possible to carry out an exact diagnosis 
easily. 

[0018] Moreover, the weight value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed time 
amount is used for this invention. A center-of-gravity location operation means to calculate 
the center-of-gravity location of the newborn infant in the two-dimensional flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, A center-of-gravity migration acceleration 
operation means to calculate the migration acceleration of the center-of-gravity location 
moved in said two-dimensional flat surface into the time amount t2 which answers the output 
of a center-of-gravity location operation means, and is defined beforehand for said tevery 
time amount defined beforehand, The average migration acceleration which is the average of 
the migration acceleration of the center-of-gravity [ answer the output of a center-of- 
gravity migration acceleration operation means, and ] location within said time amount t2, A 
migration acceleration data operation means to calculate the minimum migration acceleration 
which is the minimum value of the maximum migration acceleration which is the maximum of the 
migration acceleration of a center-of-gravity location, and the migration acceleration of a 
center-of-gravity location is included. Said decision means The output of a migration 
acceleration data operation means is answered. As opposed to the acceleration El and the 
maximum migration acceleration which are the discrimination level beforehand defined to 
average migration acceleration With at least one or more discrimination level chosen from 
from among the acceleration E3 which is the discrimination level beforehand defined to the 
acceleration E2 and the minimum migration acceleration which are the discrimination level 
defined beforehand Level discrimination or more of the at least one chosen from from among 
the average migration acceleration corresponding to discrimination level, the maximum 
migration acceleration, and the minimum migration acceleration, respectively is carried out, 
and it is characterized by judging whether a newborn infant or a suckling has abnormalities. 

[0019] If this invention is followed, the center-of-gravity location of a newborn infant or 
a suckling will be calculated for tevery fixed time amount. The average migration 
acceleration which is the average of the migration acceleration of the center-of-gravity 
location moved in a two-dimensional flat surface into the time amount t2 as which the 
center-of-gravity location to calculate is determined beforehand, The minimum migration 
acceleration which is the minimum value of the maximum migration acceleration which is the 
maximum of migration acceleration, and migration acceleration is calculated. Since the 
existence of the neurological abnormalities of a newborn infant and a suckling and/or the 
myonosus is judged based on the size of at least one or more migration acceleration chosen 
from from among the calculated average migration acceleration, the maximum migration 
acceleration, and the minimum migration acceleration It becomes possible to carry out an 
exact diagnosis easily. 

[0020] Moreover, the weight value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed lime 
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amount is used for this invention. A center-of-gravi ty location operation means to calculate 
the center-of-gravi ty location of the newborn infant in the two-dimensional flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, The center-of-gravi ty location which answers the 
output of a center-of-gravi ty location operation means, and is called for for said tevery 
fixed time amount A center-of-gravi ty location spraying storage means to memorize each 
coordinate value which is the track record which moved in said two-dimensional flat surface 
into the time amount t2 defined beforehand is included. Said decision means it is 
characterized by judging whether based on the spraying condition of each coordinate value of 
the center-of-gravity location read from a center-of-gravi ty location spraying storage 
means, a newborn infant or a suckling has abnormalities. 

[0021] If this invention is followed, the center-of-gravity location of a newborn infant or 
a suckling will be calculated for tevery fixed time amount. Each coordinate value which is 
the track record which moved in the two-dimensional flat surface into the time amount t2 as 
which the center-of-gravity location to calculate is determined beforehand is memorized. 
Since the existence of the neurological abnormalities of a newborn infant and a suckling 
and/or the myonosus is judged based on the spraying condition (the spraying condition 
expressed on this two-dimensional flat surface is henceforth called a scatter diagram for 
convenience) of each coordinate value of the center-of-gravity location memorized, it 
becomes possible to carry out an exact diagnosis easily. 

[0022] Moreover, the weight value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed time 
amount is used for this invention. A center-of-gravity location operation means to calculate 
the center-of-gravity location of the newborn infant in the two-dimensional X-Y flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, A recursion operation means to calculate a 
regression line based on the track record which the center-of-gravity location which answers 
the output of a center-of-gravity location operation means, and is called for for said 
tevery fixed time amount moved in said two-dimensional flat surface into the time amount t2 
defined beforehand, A coordinate transformation means to answer the output of a recursion 
operation means, to set new XN shaft as a regression line, and to change X-Y coordinate 
value of a center-of-gravity location into the coordinate value of XN-YN system of 
coordinates by setting new YN shaft as the shaft which intersects perpendicularly with a 
regression line, The maximum XNmax of XN shaft orientations of the center-of-gravity 
impaction efficiency track record in the new XN-YN system of coordinates changed by the 
coordinate transformation means, and the absolute value Xmx of a difference (=XNmax-XNmin) 
with the minimum value XNmin, An aspect ratio operation means to calculate the aspect ratio 
(Xmx/Ymx) which is a ratio of the maximum YNmax of YN shaft orientations of a center-of- 
gravity impaction efficiency track record and the absolute value Ymx of a difference (= 
YNmax-YNmin) with the minimum value YNmin is included. Said decision means answers the 
output of an aspect ratio operation means, carries out level discrimination on the 
discrimination level Fl which can define said aspect ratio (Xmx/Ymx) beforehand, and is 
characterized by judging whether a newborn infant or a suckling has abnormalities. 
[0023] If this invention is followed, since the existence of the neurological abnormalities 
of a newborn infant and a suckling and/or the myonosus will be judged based on the 
description of the aspect ratio called for from said scatter diagram (Xmx/Ymx), i.e., the 
configuration of a scatter diagram, it becomes possible to carry out an easy much more exact 
diagnosis. 

[0024] Moreover, the weight value as which said data operation means is beforehand 
determined by said weight detection sensor and which is detected for tevery fixed time 
amount is used for this invention. A center-of-gravity location operation means to calculate 
the center-of-gravity location of the newborn infant in the two-dimensional flat surface 
which is a virtual flat surface containing said two or more weight detection sensors, or a 
suckling for said tevery fixed time amount, A frequency analysis means to analyze the 
frequency of the weight data in the center-of-gravity location called for by the center-of- 
gravity location operation means or at least one weight detection sensor installation 
location in the weight detection sensor formed is included. [ two or more ] Said decision 
means answers the output of a frequency analysis means, and is characterized by judging 
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whether based on a frequency analysis result, a newborn infant or a suckling has 
abnormal i ties. 

[0025] If this invention is followed, the frequency of the weight data in the center-of- 
gravity location which calculates the center-of-gravity location of a newborn infant or a 
suckling for tevery fixed time amount, and is obtained, or at least one weight detection 
sensor installation location in the weight detection sensor formed will he analyzed, [ two 
or more ] Since the existence of the neurological abnormalities of a newborn infant and a 
suckling and the myonosus is judged based on the amplitude, the frequency analysis result, 
i.e., the frequency distribution, searched for in the time amount t2 defined beforehand, of 
each frequency band, it becomes possible to carry out an exact diagnosis easily. 
[0026] Moreover, said data operation means outputs the result of an operation of said data, 
and this invention is characterized by giving and displaying it on said display means. 
[0027] If this invention is followed, since the analysis result of the indicative-data 
result of an operation by the medical practitioner can be doubled and judged with the 
decision result by the decision means since the data result of an operation is displayed on 
a display means with a decision result, it becomes possible to diagnose much more correctly 
the existence of the neurological abnormalities of a newborn infant and a suckling, and/or 
the myonosus. 

[0028] Moreover, the step which detects the weight of the newborn infant to whom this 
invention has at least turning up in the condition of the prone position, or a suckling by 
two or more weight detection sensors, The step which calculates the data about weight using 
the weight value which is beforehand defined by the weight detection sensor, and which is 
detected for tevery fixed time amount, The step which answers the result of an operation of 
the data about weight, and judges whether a newborn infant or a suckling has abnormalities 
with said data, It is the record medium which recorded the diagnostic program of the newborn 
infant for making a computer perform the step which displays the decision result of whether 
a newborn infant or a suckling has abnormalities with a display means, and a suckling, and 
the diagnostic program of the newborn infant and a suckling and in which computer read is 
possible. 

[0029] The weight of a newborn infant and a suckling is measured, if this invention is 
followed, the neurological abnormalities of a newborn infant and a suckling and/or the 
existence of the myonosus can be judged objective by the result of having calculated the 
data about the weight, the program for making a computer perform displaying the decision 
result can be offered, and the program is recorded and the record medium in which the read 
by the computer is possible can be offered. 
[0030] 

[Embodiment of the Invention] Drawing 1 is the schematic diagram simplifying and showing the 
configuration of the diagnostic equipment 1 of the newborn infant who is one gestalt of 
operation of this invention, and a suckling, and drawing 2 is the top view showing the cot 9 
with which the diagnostic equipment 1 of the newborn infant of drawing 1 and a suckling is 
equipped. 

[0031] The diagnostic equipment 1 (it is only henceforth called diagnostic equipment 1 for 
short) of the newborn infant of the gestalt of this operation and a suckling Two or more 
weight detection sensors 3a, 3b, 3c, and 3d (with the gestalt of this operation, four) which 
detect the weight of the newborn infant whom at least turning up has in the condition of the 
prone position, or a suckling (these both are henceforth called the subject child 2 
generically) Tire detecting element 4 with which it excludes and expresses a subscript in 
naming a weight ostecticn sensor generically and which is prepared, A data operation means 5 
to calculate th . v i ii r ne-.jht using the weight value which is beforehand defined by the 
weight detection sensor 3 nud which is detected for tevery fixed time amount, The output of 
the data operation means 5 is answered and the control display 8 in which a decision means 6 
to judge whether a newborn infant or a suckling has abnormalities with said data, and a 
display means 7 to answer the output of the decision means 6 and to display the existence of 
the subject child's 2 abnormalities are formed is included. 

[0032] A detecting element 4 contains the cot 9 which holds the subject child 2, and the 
wagon 10 which supports a cot 9. A cot 9 is a hollow container of the product made of 
acrylic resin for example, which has the appearance of an abbreviation rectangular 
parallelepiped, and opening is formed in the whole surface and it can hold the subject child 
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2 in a building envelope from the opening. The plate II covered by the mat-like elastic 
member is formed in the interior of a cot 9, and the subject child 2 who mentioned above on 
the plate 11 is held at least for turning up in the state of the prone position. 
L0033J Four metal pipes 12 fabricated in the shape of reverse J character fix in four 
corners of the rectangle-like base plate 13 seen from a flat surface, and a wagon 10 is 
formed. Said metal pipe 12 comrade who coexists in the direction of a shorter side of a 
wagon 10 is connected by the direct-like pipe member 14, and said metal pipe 12 comrade who 
coexists in the direction of a long side is connected by the die steel member 15. The weight 
detection sensor 3 mentioned above is formed in the top face (it is the other side to the 
drawing 1 space upper part side) of the die steel member 15, and a wagon 10 is equipped with 
said cot 9 from the upper part side of the weight detection sensor 3. 
[0034] In addition, as shown in drawing 2 , it is prepared in the form where said four 
weight detection sensors 3a, 3b, 3c, and 3d support four corners of a cot 9 after the cot 9 
has ******** (ed). After the subject child 2 has set at least to turning up in a cot 9, 
weight detection sensor 3a prepared in a right-hand location may be called CHI, and weight 
detection sensor 3d of CH3 and a left leg location may be similarly called [ weight 
detection sensor 3b of a left-hand location ] CH4 for weight detection sensor 3c of CH2 and 
a right leg location. Since the weight detection sensor 3 is electrically connected to the 
control display 8 by the cable 19, the detected weight value is given to the control display 
8. 

[0035] The data operation means 5 and the decision means 6 with which the control display 8 
is equipped are the processing circuit 16 realized with a microcomputer equipped with CPU 
(Central Processing Unit) etc. A cathode-ray tube or a liquid crystal display realizes, and 
the display means 7 answers an output from the processing circuit 16, and displays the data 
result of an operation and a decision result. 

[0036] Moreover, it is able for image pick-up equipment 17 to be supported by the screen 18 
etc., and to be formed in the diagnostic equipment 1 of the gestalt of this operation. An 
optical camera is sufficient as image pick-up equipment 17, and CCD (Charge Coupled Device) 
is sufficient as it again. The image information by image pick-up equipment 17 is given to 
the control display 8 through a cable 20. A medical practitioner can utilize for a diagnosis 
the vision data of GM, the subject child 2, obtained by image pick-up equipment 17. The 
living body data metering device 50 is able to be formed furthermore in diagnostic equipment 
1. The sensor cable 51 which measures the subject child's 2 living body data is connected to 
the living body data metering device 50, and the measured living body data are given to the 
control display 8 through a cable 52. With this living body data metering device 50, the 
subject child's 2 common living body data (temperature, arterial oxygen saturation, etc.) 
can be measured, and a more exact diagnosis can be performed together with the decision 
result by diagnostic equipment 1. 

[0037] Drawing 3 is the block diagram showing the electric configuration of diagnostic 
equipment 1. While the output from the weight detection sensors 3a, 3b, 3c, and 3d, image 
pick-up equipment 17, and the living body data metering device 50 is given, the output from 
a function selection means 21 to choose the function which should be performed [ from ] 
among various kinds of calculation functions with which a data operation means 5 to mention 
later is equipped is given to the processing circuit 16. The function selection means 21 may 
be set up so that various kinds of calculation functions by the touch panel method may be 
chosen as the cathode-ray tube which is connected with the control display 8 and which you 
may be set up so that it may relate with the key of a keyboard, f or example and various 
kinds of calculation functions may be chosen, and is the display moans 7. or a liquid 
crystal display. 

[0038] While having the display means 7 and memory 22, the printer 23 which prints the 
contents of a display for the display means 7 is connected to the recording paper in the 
processing circuit 16. for example. Memory 22 is equipped with ROM (Read Only Memory) and 
RAM (Random Access Memory). At any time, the program for performing a diagnostic process by 
the processing circuit 16 is stored, and diagnostic equipment 1 is written in, and the data 
result of an operation, a decision result, etc. are read to RAM by ROM. 
[0039] The operation approach of the eenter-of-gravi ty location of the subject child 2 by 
the diagnostic equipment 1 first made into the subject child's 2 neurological abnormalities 
and/or the basic data of evaluation of the myonosus is explained below. The weight measured, 
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respectively by each weight detection sensors 3a~3d in the condition of not ****(ing) the 
subject child 2 on a cot 9 The weight measured, respectively by each weight detection 
sons< i-3 he condition that express with Wa0~Wd0, and the subject child 2 is **** 

(ing) on a cot 9 If it expresses with Wal-Wdl and the weight; only by the subject child's 2 
weight measured by each weight detection sensors 3a~3d, respectively is expressed with Wa, 
Wb, Wc, and Wd, the subject child's 2 weight W will be found by the formula (1). 
W=Wa+Wb+Wc+Wd — (1) 

It is here and is Wa=Wal-WaO Wb=Wbi-Wb0 Wc=Wcl-Wc0 Wd=Wdl-WdO [0040]. Drawing 4 is the top 
view which the cot 9 simplified. When the X-axis is set as the longitudinal direction of a 
cot 9 on the two-dimensional flat surface, a Y-axis is set as a direction perpendicular to a 
longitudinal direction supposing the two-dimensional flat surface containing four weight 
detection sensors 3 and a zero is set to 0, the location (GX, GY) of a center of gravity is 
a location in said two-dimensional flat surface. When setting the die length of the 
longitudinal direction of a cot 9 to Lx and setting the die length of the cross direction 
perpendicular to a longitudinal direction to Ly, the coordinate location GX of the direction 
of X of a center of gravity G and the coordinate location GY of a Y-axis are shown by a 
formula (2) and the formula (3). 
Lx-Lx [ GX={(Wa+Wb) /W} and ]/2 — (2) 
Ly-Ly [ GY={(Wb+Wd) /W} and 1/2 - (3) 

[0041] The operation of this subject child's 2 center-of-gravity location (GX, GY) is 
performed by the data operation means 5 mentioned above. With the gestalt of this operation, 
it considered as 1 second and time amount t2 defined beforehand was set as for 60 seconds (1 
minute) for fixed time amount tl defined beforehand, while detecting the subject child's 2 
weight for every second, the operation of a center-of-gravity location was performed, and 60 
center-of-gravity location data were obtained in 1 minute. The detection weight value by the 
weight detection sensor 3 which are this center-of-gravity location result of an operation 
and its former data is stored in said memory 22. 

[0042] The center-of-gravity location which is the result of an operation is recorded on the 
recording paper by the printer 23 while it is displayed on the display means 7 as a scatter 
diagram showing the track record which marked on said two-dimensional flat surface, and the 
center-of-gravity location moved. Drawing 5 is the image Fig. showing one example of the 
display screen displayed by the display means 7. The scatter diagram display 25 is formed in 
a direction [ lower right ] part toward the display screen 24, and it consists of drawing 5 
so that the migration track record of the subject child's 2 center-of-gravity location can 
be checked by looking. In the example of this display screen 24, since the diameter of a 
black dot is made small and displayed as the black dot 27 which has a small diameter shows 
the location of the past of the multiple times which define the latest coordinate location 
beforehand among the migration track records of a center-of-gravity location again by the 
black dot 26 which has a large diameter and the past comes in this way, migration progress 
of a center of gravity can be known. In addition, migration progress of a center-of-gravity 
location can also be displayed by the mark of the same magnitude. 

[0043] Moreover, in a display screen 24, toward a screen, the graphic display section 28 
which displays the image data of the subject child 2 by image pick-up equipment 17 on upper 
right direction is formed, and the weight data display section 29 which displays the 
detection weight value by each weight detection sensors 3a~3d and X-Y coordinate value of a 
center-of-gravity location is formed in a left toward a screen. 

[0044] To be extracted in the condition that the description of GM which has to extract the 
data of the subject child's 2 center-of-gravity location which was mentioned above in the 
same condition so that subject child 2 comrade can be compared, and should use for 
evaluation of neurological abnormalities and/or the myonosus can be detected is needed. 
Since it was thought by whether it reaches [ whether as Volpe and others shows to Table 1, 
although classified, simplified further and the eye is opened, i.e., it is awake, whether it 
is crying, and ], and it is in a special movement condition that a category was possible, 
the condition of the newborn infant who is a child for a subject, and a suckling examined 
the condition that it was suitable for the data extraction about weight about the conditions 
1-5 according to the condition classification shown in Table 2. 
[0045] 
[Table 1] 
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[Table 2] 
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[0047] The Moro reflex shown all over Table 2 is a reaction which shrinks hand and foot, and 
a trunk and a neck with surprise, when a sound stimulus or vibration of ******** etc. is 
suddenly given to a newborn infant and a suckling. About selected 1 subject child (subject 
child number 9), it continued for 1 minute, the center-of-gravity location in each condition 
of the conditions 1-5 shown all over Table 2 was calculated for every second, and the 
scatter diagram showing the migration track record of a center-of-gravity location was 
created. 

[0048] Drawing. 6 shows the center-of-gravity location scatter diagram extracted according to 
1 subject child's condition. Drawing 6 (a) is in the condition, i.e., the scatter diagram 
[ in / it awakes and / a rest condition ] of a center-of-gravity location, of having opened 
the eye of the conditions 1 in Table 2, and not crying. Drawing 6 (b) is the scatter diagram 
of the center-of-gravity location in the condition of having opened the eye which is in the 
condition of the conditions 2 in Table 2, and crying. Drawing _6 (c) is the scatter diagram 
of the center-of-gravity location in the condition, i.e., the sleep state, which has closed 
the eye of the conditions 3 in Table 2, and is not crying. Drawing 6 (d) and drawing 6 (e) 
are the scatter diagrams of each center-of-gravity location in the condition which has 
flapped the hand and foot which are in the special condition of the conditions 4 and 5 in 
Table 2, and the condition after Moro reflex. 

[0049] Since a center-of-gravity location is hardly moved when a subject child is in the 
condition that the muscles after a sleep state and Moro reflex contracted, it is difficult 
to detect the description of GM and it is not suitable as extraction conditions for the data 
used for evaluation of neurological abnormalities and/or the myonosus. Moreover, as 
extraction conditions for the data which it is difficult to detect the description of GM on 
the contrary, and are used for evaluation of neurological abnormalities and/or the myonosus 
in the condition of having flapped the condition and hand and foot which open an eye and are 
crying since migration of a center-of-gravity location is excessive and it sprinkles broadly 
un-wanting, it is not suitable. Therefore, since it is judged that migration of a center-of- 
gravity location is sprinkled in the moderate range, and it is suitable for the description 
grasp of GM when the conditions 1 in Table 2 awake and it is in a rest condition, suppose 
that the data about weight are henceforth extracted in the rest condition of conditions 1. 
[0050] Two or more various calculation functions annex to the data operation means 5 of the 
gestalt of this operation, it is equipped with them, and since it is constituted so that a 
calculation function can be chosen and performed with said function selection means 21, the 
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mode is explained for every calculation function below. 

[0051 J The output of a center-of- -gravity location operation means calculate the subject 
child's 2 center-of-gravity location using the weight value which was mentioned above and 
which is detected for every second, and a center-of-gravity location operation means 
answers, and a center-of-gravity migration-area operation means calculate the area which the 
center-of-gravity location called for for every second moved in said two-dimensional flat 
surface in 1 minute is had in the 1st mode of a data operation means 5. 
[0052] The operation of the center-of-gravity location by the center-of-gravity location 
operation means is as above-mentioned, and the operation of the migration area of the 
center-of-gravity location by the center-of-gravity migration area operation means is 
performed as follows. Drawin g 7 is the model Fig. of center-of-gravity location spraying, 
and drawing 8 is drawing showing the outline which divides the X-axis of a two-dimensional 
flat surface at the small section of width of face d, and asks for area. A migration area 
asks for each area which divided the X-axis for the field where the center of gravity moved 
in the two-dimensional X-Y flat surface as shown in the center-of-gravity scatter diagram 
shown in drawings? at the small section of width of face d as shown in drawin g 8 , and is 
called for by calculating the sum of the small section area. At this time, if the division 
minimum scale of the X-axis and the small division section d are made the same, it can 
calculate easily. 

[0053] Drawing_9 is a flow chart explaining actuation of the center-of-gravity migration 
area operation by the data operation means 5. With reference to dra wing 9 , the procedure of 
a center-of-gravity migration area operation is explained. It is in the condition that X-Y 
coordinate value which is the migration track record of a center-of-gravity location is read 
from memory 22 at the start of step al. The read center-of-gravity location is rearranged 
into the sequence that an X coordinate value is small, at step a2. At step a3, counting of 
the number of the X coordinate values rearranged into small sequence (n) is carried out. n 
is the natural number here. 

[0054] At step a4, it is set as i= 1. At step a5, Maximum Yma and the minimum value Ymi of a 
Y coordinate value [ in / in the sequence of rearrangement / the i-th X coordinate value ] 
are calculated. At step a6, Maximum Yma and the minimum value Ymi of a Y coordinate value 
[ in / in the sequence of rearrangement / the X coordinate value of eye watch (i+1) ] are 
calculated. In addition, the absolute value of the difference of the i-th X coordinate value 
and the X coordinate value of eye watch (i+1) is the small division value d here. 
[0055] At step a7, the area dia of the small division section is computed by Maximum Yma and 
the minimum value Ymi of the small division value d and the Y coordinate value calculated in 
X coordinate values each. There are various configuration patterns in the small section 
formed of the adjoining X coordinate value, and Maximum Yma and the minimum value Ymi of Y 
coordinate in X coordinate values each, and area dia calculates according to each 
configuration pattern. 

[0056] Drawing 10 is drawing showing the example of a configuration pattern of the small 
section of width of face d, dr awing 11 is drawing which indicated d rawing 10 (b) by the 
coordinate, drawing 12 is drawing which indicated drawing 10 (c) by the coordinate, and 
drawing 13 is drawing which indicated drawing 10 (d) by the coordinate. Drawing 10 (d) of 
drawing 1010 (a) is the section when a Y coordinate value is the section which changes from 
one point to one point, the Y coordinate value of drawing 10 (b) is the section which 
changes from one point to two points, drawing 10 (c) is the section when a Y coordinate 
value changes from two points to two points at, and a Y coordinate value changes from two 
points to one point. 

[0057] In the section shown in drawing 10 (a), the area of the small division section is 
calculated with zero. In the section shown in drawing 10 (b) R> 1, i.e., drawing 11 In the X 
coordinate value xl the maximum and the minimum value of Y coordinate X-Y coordinate of the 
same center-of-gravity location 31 (xl, yl), X-Y coordinate of the center-of-gravity 
location 32 which is the maximum of Y coordinate in X coordinate value x2 — and (x2, y2) 
when setting to (x2, y3) X-Y coordinate of the center-of-gravity location 33 which is the 
minimum value of Y coordinate, the area of the small division section dia is called for by 
the formula (4). 
y2-y3: [ dia=d and "J/2 — (4) 

it is here and is d=x2-xl [0058] . in the section shown in drawing 10 (c), i.e., drawing 12 In 
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the X coordinate value xl, X-Y coordinate of the center-of-gravity location 34 which is the 
maximum of Y coordinate (xl, yl), X Y coordinate of the center- of~gravity 'location 35 which 
is the minimum value of Y coordinate (xl, y2), X-Y coordinate of the center-of-gravity 
location 36 which is the maximum of Y coordinate in X coordinate value x2 — and (x2, y3) 
when setting to (x2, y4) X-Y coordinate of the center-of-gravity location 37 which is the 
minimum value of Y coordinate, the area of the small division section dia is called for by 
formula (5) - (8). 
Sl=d-|y3-yl|/2 — (5) 
S2=d-|yl-y4| — (6) 
S3=d-|y4-y2|/2 — (7) 
dia=Sl+S2+S3 — (8) 

It is here and is d=x2-xl [0059] . In the section shown in draw ing 10 (d), i.e., drawing 13 X- 
Y coordinate of the center-of-gravity location 38 which is the maximum of Y coordinate in 
the X coordinate value xl — and (xl, yl) X-Y coordinate of the center-of-gravity location 
39 which is the minimum value of Y coordinate — (xl, y2) — When the maximum and the 
minimum value of Y coordinate set X-Y coordinate of the same center-of-gravity location 40 
to (x2, y3) in X coordinate value x2, the area of the small division section dia is called 
for by the formula (9). 
|yl-y2| [ dia=d and ]/2 — (9) 

It is here and is d=x2-xl [0060] . It returns to drawing 9 and the computed small section area 
dia is stored in memory 22 at step a8. At step a9, i is transposed to (i+1). At step alO, it 
is judged whether i is the same as that of (n-1). When a decision result is negation, it 
progresses to step a5 at the step after return. When a decision result is affirmation, it 
progresses to step all. At step all, read-out and its total, i.e., a center-of-gravity 
migration area, are computed for the small section area dia computed from memory 22, and a 
series of actuation is completed. 

[0061] Drawing 14 is drawing showing the example of the center-of-gravity migration area 
result of an operation. A bar graph shows the result of having calculated the center-of- 
gravity migration area as mentioned above beforehand about 17 subject children (newborn 
infant) who did the preliminary diagnosis of the case by head supersonic-wave fault 
inspection, head CT (Computed Tomography) inspection, Head MRI (Magnetic Resonance Imaging), 
the electroencephalography, etc. to drawing 14 . A preliminary [ in drawing 14 ] diagnostic 
result shows a normal child beside [ which identifies the newborn infant who is a subject 
child ] a newborn infant number by 0 mark, and shows [ ** mark, PVL (periventricular-white- 
matter malacia) , cerebral infarction, hydrocephalus, etc. ] ** mark, asphyxia neonatorum, 
and the subject child of the case by which failure foreknowledge will be carried out in the 
future by x mark for the subject child of cases, such as icterus and diaphragmatic hernia. 
[0062] As shown in d rawing 14 , as for the boundary of the group mostly occupied by the 
subject child who has neurological abnormalities and/or the myonosus, and the group mostly 
occupied by the normal subject child, a center-of-gravity migration area exists near [ 2 ] 
35mm. It is judged that it is neurologically normal, and it can diagnose the existence of 
neurological abnormalities and/or the myonosus by the size of a center-of-gravity migration 
area since migration of the center-of-gravity location by GM, a subject child without the 
myonosus, reaches the large range as compared with the subject child who has abnormalities. 
Therefore, it enables the center-of-gravity migration area which calculates the decision 
means 6 for every subject child to judge a subject child's neurological abnormalities, 
and/or the existence of the myonosus by whether it is more than discrimination level Al by 
setting 2 as the decision means 6 the area value of 35mm as discrimination level Al 
befc ehand. 

; ;, Co3] However, as shown in drawing 14 , by the preliminary diagnostic result, a part of 
thing applicable to the abnormality case shown by ** mark and ** mark exists also in the 
subject child contained in the group which has a center-of-gravity migration area beyond 
discrimination level Al, and by which the diagnostic result by diagnostic equipment 1 should 
be judged to be normal. However, since the abnormality case from which two or more classes 
differ is intermingled, the subject child who shows drawing 14 thinks it possible to raise 
accuracy further by carrying out the diagnosis according to the neurological abnormalities 
which want to set up and detect the discrimination level of a different phase according to 
neurological abnormalities to detect and/or the myonosus, and/or myonosus. 
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L0064] Drawing 15 is a flow chart explaining the actuation which diagnoses the neurological 
ahnormaiiti.es of the subject child by diagnostic equipment 1, and/or the existence of the 
rnyonosus by the center-of-gravity migration area. A series of actuation which diagnoses the 
neurological abnormalities of the subject child who mentioned above with reference to the 
flow chart of drawing 15 , and/or the existence of the rnyonosus by the center-of-gravity 
migration area is explained. 

[0065] At step bl, the newborn infant or suckling who is a subject child is put on a cot 9 
so that it may become at least turning up. At step b2, it is judged whether it is in said 
conditions 1, i.e., the rest condition, that the data about weight can be extracted. This 
judgment is made by the medical practitioner. When a decision result is negation, step b2 is 
repeated until it will be in a rest condition. When a decision result is affirmation, it 
progresses to step b3. At step b3, the timer start for [ it is the time amount t2 beforehand 
defined for the weight detection by the weight detection sensor 3 ] 1 minute is performed. 
This timer start is realizable by constituting so that it can input into the function 
selection means 21 mentioned above as a signal which starts an operation with selection of a 
data calculation function. 

[0066] At step b4, the subject child's 2 weight is measured for every second by the weight 
detection sensor 3 (CH1-CH4). At step b5, a center-of-gravity location (Xi, Yi) is 
calculated with the center-of-gravity location operation means of the data operation means 
5. At step b6, the center-of-gravity location result of an operation is stored in memory 22. 
At step b7, it is judged whether the measurement time amount for 1 minute passed. When a 
decision result is affirmation, it progresses to step b8, and when a decision result is 
negation, after returning to step b4, it progresses to a step. 

[0067] At step b8, a center-of-gravity location (Xi, Yi) is calculated from memory 22, and a 
center-of-gravity migration area is calculated at read-out and step b9 with the center-of- 
gravity migration area operation means of the data operation means 5. At step blO, more than 
1 [ area A] the center-of-gravity migration area which is the result of an operation is the 
discrimination level defined beforehand, it is judged by the decision means 6 whether it is 
or not. Progressing to step bl 1, when a decision result is affirmation, the decision means 6 
displays on the display means 7 the purport that a judgment result is normal, with an output 
signal. When a decision result is negation, it progresses to step bl2, and as for the 
decision means 6, a judgment result displays the purport of abnormalities on the display 
means 7 with an output signal. A series of diagnostic actuation is completed after the 
display by the display means 7. Actuation to step b4 - step blO is performed by the 
processing circuit 16 with which the control display 8 of diagnostic equipment 1 is equipped 
here. 

[0068] A center-of-gravity location operation means to calculate the subject child's 2 
center-of-gravity location in the 2nd mode of the data operation means 5 using the weight 
value which was mentioned above and which is detected for every second, The output of a 
center-of-gravity location operation means is answered, and the center-of-gravity location 
called for for every second includes a center-of-gravity location frequency operation means 
to calculate the center-of-gravity location frequency which is a count which appears 
repeatedly on the same coordinate of a two-dimensional flat surface in 1 minute. Both 
center-of-gravity location frequencies can divide the X-axis and a Y-axis at intervals of 
1mm, and can set up a partition, and for 1 minute (i.e., the center-of-gravity location 
calculated 60 times) can ask for them for every second by carrying out counting of the count 
which appears in the same partition. 

[0069] Drawing 16 is drawing j -he ox. wile of the center-of-gravity location frequency 

result of an operation. About mhjeet chi d of the newborn infant numbers 10 and 16 
shown in drawing 14 mentioned above, the result of having calculated center-of-gravity 
location frequency is graph-ized in drawing 16 in three dimension, and is shown in it. As 
shown in drawi ng 16 (b) , in the subject child of the newborn infant number 16 who has 
neurological abnormalities, concentration of the center-of-gravity location locally 
exceeding frequency 10 is accepted. As shown in drawing 16 (a) on the other hand, there is 
no case where center-of-gravity location frequency exceeds 10, and as compared with the 
subject child of the above-mentioned newborn infant number 16, a center-of-gravity location 
differs in the normal subject child of the newborn infant number 10, and it is distributed 
by him. 



vww4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi_ejje 



2008/03/27 



JP.2003-210435.A [DETAILED DESCRIPTION] 



13/22 v 



[0070J Thus, it is judged that it is neuro logically normal, and the center-of-gravity 
location by GM, a subject child without the myonosus, can diagnose the existence of 
neurological abnormalities and/or the myonosus with center-of-gravity location frequency 
since it does not concentrate locally like the subject child who has abnormalities. 
Therefore, whether the center-of-gravity location frequency which calculates the decision 
means 6 for every subject child is less than [ discrimination level Bl ] enables it to judge 
a subject child's neurological abnormalities, and/or the existence of the myonosus by 
setting frequency 10 as the decision means 6 as discrimination level Bl beforehand. In 
addition, the discrimination level frequency Bl is not limited to 10, and can change the 
value by neurological abnormalities and/or the myonosus to detect. 

[0071] Drawing 17 is a flow chart explaining the actuation which diagnoses the neurological 
abnormalities of the subject child by diagnostic equipment 1, and/or the existence of the 
myonosus with center-of-gravity location frequency. A series of actuation which diagnoses 
the neurological abnormalities of the subject child who mentioned above with reference to 
the flow chart of drawing 17 , and/or the existence of the myonosus with center-of-gravity 
location frequency is explained. The flow chart shown in drawing 17 is similar to the flow 
chart shown in drawing 15 , and omits explanation about the step showing the same actuation. 

[0072] At step c9, center-of-gravity location frequency is calculated with the center-of- 
gravity location frequency operation means of the data operation means 5. At step clO, more 
than 1 [ frequency B] the center-of-gravity location frequency which is the result of an 
operation is the discrimination level defined beforehand, it is judged by the decision means 
6 whether it is or not. Actuation to step c4 - step clO is performed by the processing 
circuit 16 with which the control display 8 of diagnostic equipment 1 is equipped here. 
[0073] A center-of-gravity location operation means to calculate the subject child's 2 
center-of-gravity location in the 3rd mode of the data operation means 5 using the weight 
value which was mentioned above and which is detected for every second, A center-of-gravity 
passing speed operation means to calculate the passing speed Vi of the center-of-gravity 
location which the center-of-gravity location which answers the output of a center-of- 
gravity location operation means, and is called for for every second moves in a two- 
dimensional flat surface in 1 minute for every second, The output of a center-of-gravity 
passing speed operation means is answered, and a passing speed frequency operation means to 
calculate the passing speed frequency which is the number of data of the center-of-gravity 
passing speed for every speed range classified at intervals of the rate defined beforehand 
is included. 

[0074] The center-of-gravity passing speed Vi can be calculated as follows. When the center- 
of-gravity location (Xi, Yi) in the time of day t of the arbitration for [ it calculates a 
center-of-gravity location for every second ] 1 minute is transposed to a time stamp and it 
is a center-of-gravity location (Xt, Yt) , the center-of-gravity location after the time 
amount tl which is the next center-of-gravity location operation time of day is expressed 
with (Xt+tl, Yt+tl). At this time, the center-of-gravity passing speed Vi from a center-of- 
gravity location (Xt, Yt) to the center-of-gravity location after time amount tl progress 
(Xt+tl, Yt+tl) is called for by the degree type (10). In addition, with the gestalt of this 
operation, since time amount tl is made into 1 second as mentioned above, when asking for 
the center-of-gravity passing speed Vi at the rate of per second, the denominator of a 
formula (10) can be excluded. 

Vi=root {(Xt+tl-Xt) 2+(Yt+tl-Yt) 2} / tl — (10) 

[0075] The passing speed frequency of a center of gravity can classify iats spacing canned 
beforehand, for example by 1 mm/sec, and can ask for it by carrying out 

number with which for [ Vi ] 1 minute (i.e., the center-of-gravity pass < stated 

60 times) belongs in the same rate partition for every second. 

[0076] Drawing 18 is drawing showing the example of the passing speed frequency result of an 
operation. About the subject child of the newborn infant numbers 10 and 16 shown in drawing 
14 mentioned above, the result of having calculated passing speed frequency is bar-graph- 
ized in drawing 18 , and is shown in it. As shown in drawing 18 (b) , in the subject child of 
the newborn infant number 16 who has neurological abnormalities, concentrating the center- 
ol-gravity passing speed Vi on the partition range of 0-lmm [/second j rate (s) in high 
frequency is admitted. By the normal subject child of the newborn infant number 10, as shown 
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in drawing 18 (a) on the other hand, although the center-of-gravity passing speed Vi shows 
the maximum frequency in the partition range of 0-Jmm [/second ] rate (s) , the frequency 
varies also in the quick partition range of a rate small compared with the subject child of 
the newborn infant number 16, and it is distributed. 

[0077] Thus, it is judged that it is neurologically normal, and the center-of-gravity 
passing speed Vi by GM, a subject child without the myonosus, can diagnose the existence of 
neurological abnormalities and/or the myonosus with passing speed frequency since it does 
not concentrate on the specific rate partition range locally like the subject child who has 
abnormalities. Therefore, it enables the passing speed frequency which calculates the 
decision means 6 for every subject child to judge a subject child's neurological 
abnormalities, and/or the existence of the myonosus by whether the discrimination level CI 
may be exceeded in the specific rate partition range by setting frequency 35 as the decision 
means 6 as discrimination level CI beforehand. In addition, the discrimination level 
frequency CI is not limited to 35, and can change the value by neurological abnormalities 
and/or the myonosus to detect. 

(00781 Drawing 19 is a flow chart explaining the actuation which diagnoses the neurological 
abnormalities of the subject child by diagnostic equipment 1, and/or the existence of the 
myonosus with passing speed frequency. A series of actuation which diagnoses the 
neurological abnormalities of the subject child who mentioned above with reference to the 
flow chart of d raw i ng 19 , and/or the existence of the myonosus with center-of-gravity 
location frequency is explained. The flow chart shown in drawi ng 19 is similar to the flow 
chart shown in drawing 15 , and omits explanation about the step showing the same actuation. 

[0079] At step d9, the center-of-gravity passing speed Vi is calculated with the center-of- 
gravity passing speed operation means of the data operation means 5. The center-of-gravity 
passing speed Vi is classified according to step dlO with a passing speed frequency 
operation means according to the rate partition which can be defined beforehand, and 
counting of the passing speed frequency for every rate partition is carried out. At step 
dll, it is judged by the decision means 6 whether it is one or less frequency C whose 
passing speed frequency which is the result of an operation is the discrimination level 
defined beforehand. Actuation to step d4 - step dll is performed by the processing circuit 
16 with which the control display 8 of diagnostic equipment 1 is equipped here. 
[0080] A center-of-gravity location operation means to calculate the subject child's 2 
center-of-gravity location in the 4th mode of the data operation means 5 using the weight 
value which was mentioned above and which is detected for every second, A center-of-gravity 
passing speed operation means to calculate the passing speed Vi of the center-of-gravity 
location which the center-of-gravity location which answers the output of a center-of- 
gravity location operation means, and is called for for every second moves in a two- 
dimensional flat surface in 1 minute for every second, The average passing speed Vave which 
is the average of the center-of-gravity [ answer the output of a center-of-gravity passing 
speed operation means, and ] passing speed Vi for 1 minute A passing speed data operation 
means to calculate the minimum passing speed Vmin which is the minimum value of the maximum 
passing speed Vmax which is the maximum of the center-of-gravity passing speed Vi, and the 
center-of-gravity passing speed Vi is included. 

[0081] The average passing speed Vave is called for by the degree type (11) using the 
center-of-gravity passing speed Vi by the center-of-gravity passing speed operation means 
mentioned above. 
[0082] 

[Equation l] 

60 

V a v e = £ Vi/60 - (11) 

i=l 

10083 J As mentioned above, it is neurologically normal, and the center-of-gravity passing 
speed Vi by GM, a subject child without the myonosus, is not locally concentrated like the 
subject child who has abnormalities, specific rate partition range, i.e., late rate 
partition range. Therefore, since the result that a normal subject child's average passing 
speed Vave is quick compared with the average passing speed Vave of the subject child who 
has abnormal i ties is obtained when the average passing speed Vave of the center of gravity 
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for 1 minute is computed, it is judged that, it is possible to diagnose the existence of 
neurological abnormalities and/or the myonosus with the average passing speed Vave. It may 
happen, also when the direction of the average passing speed Vave of the subject child who 
has abnormalities conversely depending on a case needless to say becomes quick. 
[0084] Therefore, whether the average passing speed Vave which calculates the decision means 
6 for every subject child is one or more discrimination level D enables it to judge a 
subject child's neurological abnormalities, and/or the existence of the myonosus by setting 
it as the decision means 6 by making into the discrimination level Dl the rate value defined 
beforehand. In addition, the discrimination level Dl can change the value by neurological 
abnormalities and/or the myonosus to detect. 

[0085] Drawing 20 is a flow chart explaining the actuation which diagnoses the neurological 
abnormalities of the subject child by diagnostic equipment 1, and/or the existence of the 
myonosus with the average passing speed Vave of a center of gravity. A series of actuation 
which diagnoses the neurological abnormalities of the subject child who mentioned above with 
reference to the flow chart of drawing 20 , and/or the existence of the myonosus with the 
average passing speed Vave of a center of gravity is explained. The flow chart shown in 
d rawing 20 is similar to the flow chart shown in d rawi ng 19 , and omits explanation about 
the step showing the same actuation. 

[0086] At step elO, the average passing speed Vave of a center of gravity is calculated with 
the average passing speed operation means of the data operation means 5. At step ell, it is 
judged by the decision means 6 whether it is one or less rate D which is the discrimination 
level as which the average passing speed Vave which is the result of an operation is 
determined beforehand. Actuation to step e4 - step ell is performed by the processing 
circuit 16 with which the control display 8 of diagnostic equipment 1 is equipped here. 
[0087] In this mode, although it explains and excels with the average passing speed Vave 
about the example which judges a subject child's neurological abnormalities, and/or the 
existence of the myonosus, it can judge similarly with the maximum passing speed Vmax 
calculated with the data operation means 5, or the minimum passing speed Vmin. Moreover, you 
may judge with the combination of any two rates chosen from from among the average passing 
speed Vave, the maximum passing speed Vmax, and the minimum passing speed Vmin, and may make 
it judge using all three more rates. 

[0088] A center-of-gravity location operation means to calculate the subject child's 2 
center-of-gravity location in the 5th mode of the data operation means 5 using the weight 
value which was mentioned above and which is detected for every second, A center-of-gravity 
migration acceleration operation means to calculate migration acceleration alphai of the 
center-of-gravity location which the center-of-gravity location which answers the output of 
a center-of-gravity location operation means, and is called for for every second moves in a 
two-dimensional flat surface in 1 minute for every second, An average migration acceleration 
operation means to answer the output of a center-of-gravity migration acceleration operation 
means, and to calculate average migration acceleration alphaave which is the average of 
center-of-gravity migration acceleration alphai for 1 minute, A migration acceleration data 
operation means to calculate minimum migration acceleration alphamin which is the minimum 
value of maximum migration acceleration alphamax which is the maximum of center-of-gravity 
migration acceleration alphai, and center-of-gravity migration acceleration alphai is 
included. 

[0089] Center-of-gravity migration acceleration alphai is called for by the formula (12), 

and average migration acceleration alphaave is calculated by the formula (13) 

[0090] 

[Equation 2] 

a i = d r Vd t 1 2 ... (12) 

~Z.X'r=f l (Xt+tl-Xt) 2 + (Yt + tl-Yt) 2 } 
60 

a a v e = I ni/60 ... (13) 

i=l 

[0091] As mentioned above, it is neurologically normal, and the center-of-gravity passing 
speed Vi by GM, a subject child without the myonosus, is not locally concentrated like the 
subject child who has abnormalities, specific rate partition range, i.e., late rate 
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partition range. Therefore, when average migration acceleration alphaave of the center of 
gravity for 1 minute is computed, it is judged that a subject child's normal average 
migration acceleration alphaave can diagnose the existence of neurological abnormalities 
and/or the myonosus by average migration acceleration alphaave since the result that it is 
quick compared with average migration acceleration alphaave of the subject child who has 
ubnonmi 1 i i ies is obtained. 

[0092] Therefore, whether average migration acceleration alphaave which calculates the 
decision means 6 for every subject child is more than discrimination level El enables it to 
judge a subject child's neurological abnormalities, and/or the existence of the myonosus by 
setting it as the decision means 6 by making into the discrimination level El the 
acceleration value defined beforehand. In addition, the discrimination level El can change 
the value by neurological abnormalities and/or the myonosus to detect. 

[0093] Drawing 21 is a flow chart explaining the actuation which diagnoses the neurological 
abnormalities of the subject child by diagnostic equipment 1, and/or the existence of the 
myonosus by average migration acceleration alphaave of a center of gravity. A series of 
actuation which diagnoses the neurological abnormalities of the subject child who mentioned 
above with reference to the flow chart of drawing 21 , and/or the existence of the myonosus 
by average migration acceleration alphaave of a center of gravity is explained. The flow 
chart shown in drawing 21 is similar to the flow chart shown in dr awing 1919 , and omits 
explanation about the step showing the same actuation. 

[0094] At step f9, center-of-gravity migration acceleration alphai is calculated with the 
center-of-gravity migration acceleration operation means of the data operation means 5. At 
step flO, the center-of-gravity migration acceleration result of an operation is answered, 
and average migration acceleration alphaave of a center of gravity is calculated. At step 
f 11, more than 1 [ acceleration value E] average migration acceleration alphaave which is 
the result of an operation is the discrimination level defined beforehand, it is judged by 
the decision means 6 whether it is or not. Actuation to step f4 - step fll is performed by 
the processing circuit 16 with which the control display 8 of diagnostic equipment 1 is 
equipped here. 

[0095] In this mode, also although it explains and excels by average migration acceleration 
alphaave about the example which judges a subject child's neurological abnormalities, and/or 
the existence of the myonosus, it can judge similarly also by maximum migration acceleration 
alphamax or minimum migration acceleration alphamin calculated with the data operation means 
5. Moreover, you may judge with the combination of any two acceleration chosen from from 
among average migration acceleration alphaave, maximum migration acceleration alphamax, and 
minimum migration acceleration alphamin, and may make it judge using all three more 
acceleration. 

[0096] The output of a center-of-gravity location operation means calculate the subject 
child's 2 center-of-gravity location using the weight value which was mentioned above and 
which is detected for every second, and a center-of-gravity location operation means 
answers, and the center-of-gravity location called for for every second includes a center- 
of-gravity location spraying storage means memorize each coordinate value which is the track 
record which moved in said two-dimensional flat surface in 1 minute, in the 6th mode of a 
data operation means 5. A center-of-gravity location spraying storage means is memory which 
consists of RAM etc., and it may be constituted so that it may be prepared into the data 
operation means 5 and said memory 22 may be used. 

[0097] The migration track record of the center-of-gravity location read from a center-of- 
gravity location spraying storage means is expressed as a scatter diagram in X^Y coordinate 
system. Visual observation of this scatter diagram can be enabled by carrying out the 
printout of the display screen of the display means 7 mentioned above to the printer 23 
connected to the processing circuit 16 again by switching to a scatter diagram display and 
displaying by the circuit changing switch beforehand prepared in the function selection 
means 21. 

[0098] Decision of the existence of the abnormalities in the subject child by the decision 
means 6 sets the example of a type of a scatter diagram as the decision means 6, for example 
according to the case beforehand, and is performed by carrying out comparison collating of 
the scatter diagram of the center-of-gravity impaction efficiency obtained for every subject 
child with the example of a type. 
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_0099] [) wing 22 is the scatter diagram of the subject child of the normal newborn infant 
number 10, and drawing 23 is the scatter diagram of the subject child of the newborn infant 
number 16 who has neurological abnormalities. As shown in drawing 22 , in the normal subject 
child of the newborn infant number 10, the center-of-gravity location is sprinkled in the 
large range of both X shaft orientations and Y shaft orientations. As shown in drawing 23 on 
the other hand, in the subject child of the newborn infant number 16 who has neurological 
abnormalities, a center-of-gravity location has the description that the spraying range of X 
shaft orientations and Y shaft orientations is small. The existence of a subject child's 
abnormalities can be about judged by following, for example, carrying out comparison 
collating and discriminating from the scatter diagram as a subject child's data, and the 
scatter diagram set up as an example of a type. 

[0100] A center-of-gravity location operation means to calculate the subject child's 2 
center-of-gravity location in the 7th mode of the data operation means 5 using the weight 
value which was mentioned above and which is detected for every second, A recursion 
operation means by which the center-of-gravity location which answers the output of a 
center-of-gravity location operation means, and is called for for every second calculates a 
regression line based on the track record which moved in said two-dimensional X-Y flat 
surface in 1 minute, A coordinate transformation means to answer the output of a recursion 
operation means, to set the new X-axis as a regression line, and to change X-Y coordinate 
value of a center-of-gravity location by setting a new Y-axis as the shaft which intersects 
perpendicularly with a regression line, The maximum Xmax of X shaft orientations of the 
center-of-gravity impaction efficiency track record in new X-Y coordinate system changed by 
the coordinate transformation means, and the absolute value Xmx of a difference (=Xmax-Xmin) 
with the minimum value Xmin, An aspect ratio operation means to calculate the aspect ratio 
(Xmx/Ymx) which is a ratio of the maximum Ymax of Y shaft orientations of a center-of- 
gravity impaction efficiency track record and the absolute value Ymx of a difference (= 
Ymax-Ymin) with the minimum value Ymin is included. 

[0101] The operation approach of an aspect ratio (Xmx/Ymx) is explained below. Drawin g 24 is 
drawing showing the outline of the operation approach of an aspect ratio. First, the 
regression line (Y=aX+b) of 60 center-of-gravity location data calculated in 1 minute is 
calculated with a recursion operation means. A regression line is called for by the least 
square method, and is given by the following formula (14). 
[0102] 

[Equation 3] 

Y= Uxy/ Ux) 2 ] (X-x) +y - (H) 

60 

a x y= {2 (X i -x) • (Yi -y) } / 6 O - (15) 

i=l 

60 

U x) 2 = 12 (X ! —I) • (X i -«) ) /% 0 - (16) 

i=l 

SO 

5-S XI/BQ ... (i 7 ) 

60 

v = 2 Y i /6 O ... (is) 

^ '''' <" inclination [ of a regression line ] a and Intercept b are given by a 

for/;wla (19) and (20), respectively. 

[0104] 

[Equation 4] 

a =a x y/ (a x) 2 ... ( 19 ) 

b = y - ( a x y / ( o x ) 5 ! • x ••• (20) 

[0105] Next, system of coordinates are changed with a coordinate transformation means so 
that the new X-axis may be set as the regression line (Y=aX+b) (ailed toj i „ ^od aK,* , 
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and a new Y-axis may be set as the shaft which intersects perpendicularly with the new X 
axis. Alphabet N will be attached to this X-axis and Y-axis that are newly set up, and it 
will be called XN shaft and YN shaft to them, and distinguishes from front X-Y-axis. On 
drawing 24 , only an intercept b can carry out the parallel displacement of the X-Y-axis to 
Y shaft orientations, and a XN-YN coordinate can obtain it by rotating only the include 
angle theta of the X-axis and XN shaft which is a regression line to make after that 
(angular displacement). The coordinate value in an old X~Y coordinate system is changed into 
the coordinate value in XN-YN system of coordinates by the following determinants (21). 
[0106] 

[_Equation 5] 
XN 



[0107] XN coordinate value of the center-of-gravity location in the changed XN-YN system of 
coordinates is rearranged into small sequence, the maximum XNmax and the minimum value XNmin 
are calculated, and then the absolute value Xmx (=|XNmax-XNmin|) of the difference of 
Maximum XNmax and the minimum value XNmin is calculated. YN coordinate value of the center- 
of-gravity location in XN-YN system of coordinates is similarly rearranged into small 
sequence, the maximum YNmax and the minimum value YNmin are calculated, and then the 
absolute value Ymx (= | YNmax-YNmin | ) of the difference of Maximum YNmax and the minimum value 
YNmin is calculated. 

[0108] In d rawing 24 , an absolute value Xmx is the distance LXN of XN shaft orientations 
between the center-of-gravity location 41 and the center-of-gravity location 42, and an 
absolute value Ymx is the distance LYN of YN shaft orientations between the center-of- 
gravity location 43 and the center-of-gravity location 44. An aspect ratio is called for by 
the ratio (Xmx/Ymx) of the absolute value Xmx and absolute value Ymx which were mentioned 
above. An aspect ratio (Xmx/Ymx) is a ratio of said distance LNX and distance LNY, and the 
condition of spraying of the center-of-gravity location moved in 1 minute can be 
quantitatively characterized. 

[0109] It is neurologically normal and migration of the center-of-gravity location by GM, a 
subject child without the myonosus, reaches the large range as compared with the subject 
child who has abnormalities. In GM, the subject child who, on the other hand, has 
neurological abnormalities and/or the myonosus, while a center-of-gravity location 
concentrates locally, there is an inclination which inclines and moves in the **** direction 
or the direction of both hands on either side, or [ therefore, / that the value is extremely 
large in the subject child who has neurological abnormalities and/or the myonosus when it 
sees with an aspect ratio (Xmx/Ymx) ] — or there is the description of not varying near the 
mean value of the subject child to whom the value has abnormalities in a normal subject 
child also although kicked which has the description of being small greatly. 
[0110] From this, it is judged that it is possible to diagnose the existence of neurological 
abnormalities and/or the myonosus by the size of an aspect ratio (Xmx/Ymx). By setting Fll 
and F12 as the decision means 6 beforehand as the upper limit and lower limit of the 
discrimination level Fl or discrimination level, when the decision means 6 compares with the 
discrimination level Fl, or Fll and F12 the aspect ratio (Xmx/Ymx) calculated for every 
subject child, it becomes possible to judge a subject child's neurological abnormalities, 
and/or the existence of the myonosus. 

[0111] Drawing 25 is a flow chart explaining V. 3 ictuati ch diagnoses the neurological 

abnormalities of the subject child by diagnostic equipment i, and/or the existence of the 
myonosus with an aspect ratio (Xmx/Ymx). A series of actuation which diagnoses the 
neurological abnormalities of the subject child who mentioned above with reference to the 
flow chart of drawing 25 , and/or the existence of the myonosus with an aspect ratio 
(Xmx/Ymx) is explained. The flow chart shown in drawing 25 is similar to the flow chart 
shown in drawing 15 , and omits explanation about the step showing the same actuation. 
[0112] At step g9, the regression line (Y=aX+b) of center-of-gravity data is calculated with 
the recursion operation means of the data operation means 5. At step glO, the result of an 
operation of a regression line is answered, a coordinate transformation means sets new XN 
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shaft as a regression I inc. sets new YN shaft as the shaft which intersects perpendicular J y 
with XN shaft, and the coordinate value of a center-of-gravity location is changed into the 
coordinate value of new XN-YN system of coordinates. At step gll, an aspect ratio operation 
means calculates an aspect ratio (Xmx/Ymx) from the maximum YNmax of the maximum XNmax of XN 
coordinate value of a center-of-gravity location, and the minimum value XNmin and YN 
coordinate value of a center-of-gravity location, and the minimum value YNmin. the ratio 
whose decision means 6 is the discrimination level as which an aspect ratio (Xmx/Ymx) is 
determined beforehand at step gT2 — it is judged by the decision means 6 whether it is more 
than Fl. In addition, as the discrimination level defined beforehand was mentioned above, a 
upper limit Fll and a lower limit F12 are set up, and it may be made to be judged whether an 
aspect ratio (Xmx/Ymx) is between the bound values Fll and F12. Actuation to step g4 - step 
gl2 is performed by the processing circuit 16 with which the control display 8 of diagnostic 
equipment 1 is equipped here. 

[0113] A center-of-gravity location operation means to calculate a subject child's center- 
of-gravity location in said two-dimensional flat surface for every second in the 8th mode of 
the data operation means 5 using the weight value detected for every second by said weight 
detection sensor 3, A frequency analysis means to analyze the frequency of the weight data 
in the center-of-gravity location called for by the center-of-gravity location operation 
means or at least one weight detection sensor installation location in the weight detection 
sensor 3 formed is included. [ two or more ] 

[0114] The frequency analysis means of the weight data in a center-of-gravity location or a 
weight detection sensor installation location is realizable with technique, such as a fast 
Fourier transform (FFT) . In the mode of this operation, frequency analysis of the weight 
data in a center-of-gravity location and a weight detection sensor 3a (CHI) installation 
location was performed, and it asked for a frequency component and the amplitude. 
[0115] Drawing 26 is drawing showing the frequency analysis result of the subject child of 
the normal newborn infant number 10, and drawi ng 27 is drawing showing the analysis result 
of the subject child of the newborn infant number 16 who has neurological abnormalities. The 
difference with the subject child who has a normal subject child and normal neurological 
abnormalities is notably accepted especially in the frequency analysis result of CHI. 
[0116] The frequency component which shows the amplitude which the amplitude is uniform to 
some extent in each frequency component, and was projected greatly specially by the normal 
subject child of the newborn infant number 10 as shown in drawing 26 cannot be found out. As 
shown in drawing 27 on the other hand, the deviation of the amplitude is accepted by the 
frequency component in the subject child of the newborn infant number 16 who has 
neurological abnormalities. Therefore, based on a frequency analysis result, the existence 
of a subject child's abnormalities can be about judged by setting up beforehand the 
discrimination level of the amplitude of a frequency component and its frequency component. 
[0117] Moreover, the step to which the gestalt of other operations of this invention detects 
the weight of a newborn infant or a suckling by two or more weight detection sensors 3, The 
step which calculates the data about weight using the weight value which is beforehand 
defined by the weight detection sensor 3, and which is detected for tevery fixed time 
amount, The step which answers the result of an operation of the data about weight, and 
judges whether a newborn infant or a suckling has abnormalities with said data, It is the 
diagnostic program of the newborn infant for making a computer perform the step which 
displays the decision result of whether a newborn infant or a suckling has abnormalities 
with a display means, and a suckling. 

[0118] The diagnostic program of such a newborn infant and a suckling Since the step whic'.i 
calculates the data about weight is embodied by various modes For e:\ample Step b4 shown \n 
the flow chart of drawing 15 - step blO, step c4 shown in the flow chart of drawing 17 
step clO, step d4 shown in the flow chart of drawing 19 - step dll, step e4 shown in the 
flow chart of drawing 20 - step ell, It realizes as a program which makes the processing 
circuit 16 which is a microcomputer perform f4 - step fll which are shown in the flow chart 
of drawing 21 , and step g4 shown in the flow chart of drawing 25 - step gl2. 
[0119] By making a computer execute the diagnostic program of this newborn infant and a 
suckling, the weight of a newborn infant, and a suckling is measured, by the result of having 
calculated the data about that weight, the neurological abnormalities of a newborn infant 
and a suckling and/or the existence of the myonosus are judged objective, and the display of 
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that decision result is attained. 

[0120J The record medium with which the diagnostic program of the newborn infant of the 
gesta.lt of this operation and a suckling was furthermore recorded on the flexible disk (FD) 
or compact disk recorder bull (CD-R) etc. possible [ the read by the computer ] is the 
gestalt of operation of another others of this invention. Such by offering the diagnostic 
program of a newborn infant and a suckling as a record medium, it becomes possible to 
diagnose existence of the neurological abnormalities of a newborn infant and a suckling, 
and/or the myonosus with a simple configuration called a general purpose computer, a weight 
detection sensor, and a display means. 

[0121] Without being limited to this, although it has the calculation function expressed 
with the 1st - the 8th mode to the data operation means 5 that it stated above with the 
gestalt of this operation, the data operation means 5 may be a configuration equipped with 
an independent calculation function, and may be a configuration equipped with two or more 
calculation functions chosen. Moreover, the number of the weight detection sensors formed in 
diagnostic equipment 1 should just be the configuration that required three or more are 
prepared in quest of a center-of-gravity location, without being limited to this, although 
it is four, moreover, the data about weight are calculated, using as 1 minute time amount t2 
which can define beforehand fixed time amount tl defined beforehand for 1 second — also 
although kicked, shorter time amount or longer time amount may be chosen as tl and t2, 
without limiting time amount to these. 
[0122] 

[Effect of the Invention] According to this invention, the weight detection sensor which 
detects the weight of a newborn infant or a suckling, and a data operation means to 
calculate the data about weight using the weight value detected by the weight detection 
sensor are established, it judges whether based on the result of an operation of a data 
operation means, a decision means has abnormalities to a newborn infant or a suckling, and a 
decision result is displayed on a display means. Thus, the existence of the neurological 
abnormalities of a newborn infant and a suckling and/or the myonosus is judged using the 
data about the weight which is stabilized certainly and can be extracted with the equipment 
of a simple configuration, and it becomes possible to display a decision result. By adult, 
since development of a central nervous system is completed, the abnormality view in 
diagnostic imaging, such as MRI (Magnetic Resonance Imaging) and CT (ComputedTomography) , is 
considered that it has a considerable probability and can diagnose a malfunction. However, a 
central nervous system is in the development way in a newborn infant and a suckling, and 
since it is underdeveloped, the abnormality view on diagnostic imaging cannot necessarily 
diagnose a malfunction like an adult. 

[0123] Then, since this equipment can evaluate the function in which the central nervous 
system was controlled, objective and objective decision of the existence of the neurological 
abnormalities in the stage soon after after the birth [ which cannot be correctly diagnosed 
by MRI etc. ], and/or the myonosus is attained, a therapy effective for an early stage can 
be performed. 

[0124] Moreover, according to this invention, the area which moves the center-of-gravity 
location of a newborn infant or a suckling into the time amount t2 as which the center-of- 
gravity location which calculates for tevery fixed time amount, and is calculated is 
determined beforehand is calculated, and since the existence of the neurological 
abnormalities of a newborn infant and a suckling and/or the myonosus is judged based on the 
size of the calculated center-of-gravity migration area, it becomes possible to carry out an 
exact diagnosis easily. 

[0125] Moreover, according to this invention, the center-of-gravity location of a newborn 
infant or a suckling is calculated for tevery fixed time amount. The center-of-gravity 
location frequency which is a count which appears repeatedly on the same coordinate of a 
two-dimensional flat surface in the time amount t2 as which the center-of-gravity location 
to calculate is determined beforehand is calculated. Since the existence of the neurological 
abnormalities of a newborn infant and a sue 

coordinate of a center-of-gravity location and the size of center-of-gravity location 
frequency which were calculated, it becomes possible to carry out an exact diagnosis easily. 

[0126] Moreover, according to this invention, the center-of-gravity location of a newborn 
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infant or a suckling is calculated for tevery fixed time amount. The average passing speed 
which is the average of the passing speed of the center-of-gravity location moved in a two- 
dimensional flat surface into the time amount t2 as which the center-of-gravity location to 
calculate is determined beforehand, The minimum passing speed which is the minimum value of 
the maximum passing speed which is the maximum of passing speed, and passing speed is 
calculated. Since the existence of the neurological abnormalities of a newborn infant and a 
suckling and/or the myonosus is judged based on the size of at least one or more passing 
speed chosen from from among the calculated average passing speed, the maximum passing 
speed, and the minimum passing speed, it becomes possible to carry out an exact diagnosis 
easily. 

[0127] Moreover, according to this invention, the center-of-gravity location of a newborn 
infant or a suckling is calculated for tevery fixed time amount. The average migration 
acceleration which is the average of the migration acceleration of the center-of-gravity 
location moved in a two-dimensional flat surface into the time amount t2 as which the 
center-of-gravity location to calculate is determined beforehand, The minimum migration 
acceleration which is the minimum value of the maximum migration acceleration which is the 
maximum of migration acceleration, and migration acceleration is calculated. Since the 
existence of the neurological abnormalities of a newborn infant and a suckling and/or the 
myonosus is judged based on the size of at least one or more migration acceleration chosen 
from from among the calculated average migration acceleration, the maximum migration 
acceleration, and the minimum migration acceleration It becomes possible to carry out an 
exact diagnosis easily. 

[0128] Moreover, according to this invention, the center-of-gravity location of a newborn 
infant or a suckling is calculated for tevery fixed time amount. Each coordinate value which 
is the track record which moved in the two-dimensional flat surface into the time amount t2 
as which the center-of-gravity location to calculate is determined beforehand is memorized. 
Since the existence of the neurological abnormalities of a newborn infant and a suckling 
and/or the myonosus is judged based on the scatter diagram showing the spraying condition of 
each coordinate value of the center-of-gravity location memorized, it becomes possible to 
carry out an exact diagnosis easily. 

[0129] Moreover, since the existence of the neurological abnormalities of a newborn infant 
and a suckling and/or the myonosus is judged based on the description of the aspect ratio 
called for (Xmx/Ymx), i.e., the configuration of a scatter diagram, from said scatter 
diagram according to this invention, it becomes possible to carry out an easy much more 
exact diagnosis. 

[0130] Moreover, according to this invention, the frequency of the weight data in the 
center-of-gravity location which calculates the center-of-gravity location of a newborn 
infant or a suckling for tevery fixed time amount, and is obtained, or at least one weight 
detection sensor installation location in the weight detection sensor formed is analyzed. 
[ two or more ] Since the existence of the neurological abnormalities of a newborn infant 
and a suckling and/or the myonosus is judged based on the amplitude, the frequency analysis 
result, i.e., the frequency distribution, searched for in the time amount t2 defined 
beforehand, of each frequency band, it becomes possible to carry out an exact diagnosis 
easily. 

[0131] Moreover, since the analysis result of the indicative-data result of an operation by 
the medical practitioner can be doubled and judged with the decision result by the decision 
means since the data result of an operation is displayed on a display means with a decision 
result according to this invention, it becomes possible to diagnose much more correctly the 
existence of the neurological abnormalities of a newborn infant and a suckling, and/or the 
myonosus. 

[0132] Moreover, the weight of a newborn infant and a suckling is measured, according to 
this invention, the neurological abnormalities of a newborn infant and a suckling and/or the 
existence of the myonosus can be judged objective by the result of having calculated the 
data about the weight, the program for making a computer perform displaying the decision 
result can be offered, and the program is recorded and the record medium in which the read 
by the computer is possible can be offered. 
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